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Lovg Distance Telephony. 





THE experiments lately made with various forms of tele- 
phone transmitters between New York and Cleveland and 
between New York and Chicago have attracted consider- 
able attention both from the public and from scientific 
men. As usual, the reports of the tests and of the results 
attained, as published in the daily papers, have been any- 
thing but reliable. The matter being one of considerable 
interest to electricians, we take pleasure in presenting 
herewith an account of just what was accomplished on 
that occasion, with illustrations and descriptions of the 
several instruments used. 

The wire over which the experiments were conducted 
was the large compound wire nearly completed between 
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_Fic. 1.—HOopkKIns’ MICROPHONE TRANSMITTER. 


A, curved mouthpiece. B, diaphragm. C C, carbon buttons. D, 
— ironcup. G,mereury. 4, adjusting screw. Shape of 


New York and Chicago by the Postal Telegraph Company, 
and which of itself is a marvel of perfection for such a 
purpose, Having a resistance of less than two ohms to 
the mile, and being clear of all other wires throughout the 
entire route, this line presented facilities for long-distance 
telephony and telegraphy that have never heretofore been 
available. For telephonic experiments, especially, it may 
be called an ideal line, 

It is not the purpose of, this article to criticise the 
different telephones (of which there have been eight or ten) 
that have been used in these experiments, but merely to 


When the wire was connected through to Cleveland, one 
of the first things that suggested itself to the minds of 
those in charge of it was to try a telephone and see whether 
articulate sounds could be heard. Anold Edison trans- 
mitter was unearthed at Cleveland, and a common Bell 
receiver was all that could be procured on short notice at 
the New York office. It so happened that Professor Elisha 
Gray was present at the Cleveland end, and was, in fact, 
deeply interested in the experiment, as it was to verify or 
disprove a prediction that he had made long before, that 
the telephone would talk from New York to Cleve- 
land or Chicago. After several unsuccessful 
efforts on the part of the gentlemen at Cleveland 
to make themselves heard at New York by talking into the 
transmitter, an attempt was made to talk to Cleve- 
land through the hand telephone. The ‘‘hellos” were 
plainly heard and counting or constant repetition of some 
word or words could be made out, but the experiment 
could not be called successful, owing to the imperfect 
means at hand for making it. The remarkable fact, how- 
ever, was demonstrated that sounds could be heard over 650 
miles of wire through an ordinary hand receiver, and all 
present felt that, with proper instruments, conversation 
could be carried on over this circuit. A day or two later 
a Blake transmitter was tried, but no good results were 
obtained with it. 

The next trial was made with a transmitter invented by 
Mr. H. F. Lufkin, that is said to have talked successfully 
over 200 miles of iron wire. This instrument was, after 
several tests, made to talk with Cleveland, but no descrip- 
tion can be given of it, as the inventor refused to show 
how it was constructed. 

An instrument belonging to the People’s Telephone and 











H, helix. 


D, —. C,core. H, helix. M, permanent mages. 
permanent magnet. C, core 


Fia. 2.—ForRM OF GOWER-BELL RECEIVER, WITH DIAPHRAGM 
REMOVED. 


Telegraph Company was then tried, and from the first 
experiment it worked successfully. The speaker’s voice 
could even be recognized, and prolonged conversations 
were repeatedly carried on with persons in Cleveland. 
As this was the firat really good work that had been done, 
much interest was awakened in the experiment, and a 
number of inventors presented themselves, each with an 
instrument that he claimed was the best, and each ob- 
tained results that were perfectly satisfactory to him. 
As above-mentioned, however, it is not our object to 
criticise any of the work, further than to say that the 
Hopkins transmitter, the Baxter, the Secret, the 
Molecular, and two or three others not so well known, 
were each tried in turn, and while some, perhaps, did 
better than others, all of them did good work. 

When the wire was completed to Chicago, there hap- 
pened to be a Hopkins transmitter in the New York office, 
and the very first experiment made, after measuring the 
resistance of the wire, which was found to be only 1,522 
ohms, was to telephune to Chicago through that instru- 
ment. While the talk was not by any means plainly 
heard, it was still good enough to get the counting helloa, 
etc., and when the nearly as familiar ‘‘ Mary had a little 
lamb” was repeated two or three times, the gentleman at 
the western terminus reported back by telegraph that he 
had received it, He had no Other instrument but a Bell re- 





give an impartial Account of the work done by them, 


eiver, but when he shouted into it his voice could 
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just be heard in New York. After this experiment, all 
doubts about talking to Chicago vanished. It should be 
stated that there were about four miles of No. 8 iron wire 
in the circuit through the city of Chicago. 

A few days later, double Edison transmitters were tried 
between the Union Stock Yards and this city, and pro- 
longed conversations were carried on nearly every day for 
a week or more. The Secret, Molecular, and Hopkins 
transmitters were again tried over this great distance, and 
conversation was easily carried on with the aid of each 
of these instruments, as well as with the double Edison. 

The construction of the Hopkins telephone is shown 
substantially in Figs. | and 2. The device as used at these 
tests consisted of an iron cup, about three inches in length 
and one inch in diameter, holding a certain amount of 
mercury, while into the mercury was placed a stick about 
the size of a lead pencil and about four inches in length. 
This stick, which is known as “ the plunger,” had a wire 
through its entire centre, the ends of the wire protruding 
from each end of the stick. One end of the stick is 
inserted in the mercury, the extended wire making electri- 
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Fie. 3.—BAXTER MICROPHONE. 


A represents the fulcrum, from which is suspended the iron bar, with 
carbon button in its centre. C is the small electro coil. and B the mov- 
able cone for creating field for iron bar. The form of the box is 
circular, otherwise diagram represents actual arrangement of parts. 


cal connection with the mercury. The other end of the stick, 
or ‘‘ plunger,” carries a flat, smooth carbon button, about 
half an inch in diameter and a quarter of an inch thick. 
The other conditions are a diaphragm with a carbon but- 
ton similar in size and shape to that resting on the end of 
the “plunger.” The adjustment is obtained by carrying 
the iron cup upward until a contact is obtained with the 
two carbon buttons, the mercury responding freely and 
rapidly to the vibrations of the diaphragm, making a sensi+ 
tive microphore. The mercury, being naturally yielding 
and elastic, permits the floating electrode to move freely 
with the disphragm, simply taking the place of a spring, 
as is usual in the ‘* Blake” and othet forms of the trans- 
mitters or microphones of this class, In connection with 
the microphone an induction-coil is used in the usual man¢ 

















me een 


sate caine sliare annie llinatentamactnt a 











i dail BOIS BP ito fects et mot SP 

















288 


ee od dase et ns tae nh are he ae el a OO OR 


THE ELECTRICAL WORLD. 


APRIL 28, 1883 








ner. The well-known Bell receiver and the Gower-Bell 
receiver (Fig. 2) were used. 

We come next to the Baxter telephone, of which much 
has been said and of which little isknown, as the patent 
has not yet been issued. Its general construction is sub. 
stantially as follows (shown in diagram, Fig. 3). 

To the diaphragm used a small round piece of platinum 
is made fast. The diaphragm itself is secured in a simi- 
lar manner to that of the Blake transmitter, namely, 
with two stiff pieces of spring or spring fingers. Directly 
over the face of the diaphragm is suspended a bar of soft 
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Fic. 6.— MOLECULAR, OR 
GOOSE-NECK RECEIVER. 

A, diaphragm. B, extended pole 
jece, or goose-neck. C, magnet. 
aphragm is non-magnetic. 

Fic. 4.—RECEIVER USED WITH 
BAXTER MICROPHONE. 


iron, this bar swinging freely ona fulcrum. Normally, the 
bar lies with its own weight against the diaphragm. Di- 
rectly in the centre of the bar a carbon button is secured, 
pressing—through the weight of the iron bar—against the 
platinum ball secured to the diaphragm. The iron bar 
resting normally with its own weight against the dia- 
phragm would not be sufficient for an adjustment where 
Joud tones would be used, as the result in that case would 
be the same as in the Blake or any other microphone trans- 
mitter when spoken into with any force, for it would break 
or rupture the continuity of the circuit irregularly. The 
adjustment is therefore obtained as follows: A small 
electro-coil is placed directly opposite the free end of the 
iron bar, this coil being supplied with along movable 
core, The wire of the coil forms a part of the primary cir- 
cuit of the induction-coil of the transmitter, and the same 
battery that is used to charge the primary is also used to 
charge the small coil, so that immediately the battery is 
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Fic. 5.—MOLECULAR MICROPHONE. 


applied the movable core becomes slightly magnetic and 
creates, according to the position of the core to the sus- 
pended bar, a magnetic field, the strength of which is 
changed according to the advancing or withdrawing of 
the core to or from the end of the iron bar. The receivers 
used with the Baxter transmitter were of the pattern 
shown in Fig. 4, and differed from the ordinary Bell 
receiver in having a permanent magnet of the horseshoe 
form instead of a straight bar, 

The ‘‘molecular telephone,” as used at these tests, like 
those before described, depends upon the Bell receiver. 
The principal feature consists in the use of a cork dia, 
phragm (Fig. 5), four or five inches square, on one 
side of which is rigidly secured several small pieces o- 


carbon, atranged about an 1 inch or thereabouts ‘octagon- 
ally, we believe, around a common centre piece. These 
pieces are provided with a small hole at the side opposite 
the piece in the centre, which is also provided with a sim- 
ilar hole. Fitted loosely in these openings, and extend- 
ing from the centre piece to the pieces arranged around it 
are small pieces of carbon rod. 

A similar arrangement was described in THE ELECTRICAL 
Wor LD of Feb. 20, 1883, on page 146, credited to a French 
electrician, M. Maiche, The claim is made, however, by 
representatives of the Molecular Company, that there is 
no vibratory action set up in the diaphragm or the carbon 
pieces, the claim being that instead of a vibratory action 
there is a molecular action in the carbon pieces, and also 
that the cork diaphragm does not vibrate as any other 
material, but to a certain extent absorbs the vibrations. 

With this transmitter a receiver of novel form was used 
(Fig. 6). It was called the ‘‘ goose neck” telephone from 
the fact that the pole of its bar magnet is extended 
upward against the diaphragm by a goose neck bend or 
prolongation B of its pole. The diaphragm is not mag- 
netic, and may be made of glass, carbon. brass, etc. 

Next in order, as used between Cleveland and New 
York, were not microphone transmitters simply, but the 
methods, systems and apparatus chiefly invented by Mr. 
U., A. Randall and now owned by the National Secret 
Telephone Company. The apparatus consisted of trans- 
mitters of special construction, by the use of which 
induced currents of great force and power are obtained; 
direct battery current transmitters, in which the power of 
current may be adjusted in proportion to the distance; 
hand telephone receivers, constructed on new principles; 
loud-talking receivers, for which it is claimed that when 
properly constructed they will operate so as to be heard 
distinctly several feet away, and which in these tests did 
actually operate in the Cleveland circuit about one foot 
from the ear-piece; telephonic relays and repeaters, oper- 
ating to transfer the message automatically into a second 
circuit, and working the receiver in a local circuit, as was 
actually done on the Cleveland and Chicago circuit ; 
methods for overcoming the troubles from induction by 
the special use of batteries on the main line, by a peculiar 
adjustment of the main line receiver, and by operating 
the receiver in a local circuit in the same manner as a 
Morse sounder is operated. 








Fia. 7.—EpIson DUPLEX TRANSMITTER AND CROWN 
RECEIVER, 


as used by Bell Telephone Co. Hk tests from Chicago suburbs to New 


or 
Two carbon transmitters in circuit, with the primaries of two induction 
coils, having the secondaries in main line. 


The Edison duplex transmitter used in the Bell Com 
pany’s tests is shown in Fig. 7. It is simply the aggrega- 
tion or consolidation of two ordinary Edison carbon trans- 
mitters, so that the vibrations received at one mouth- 
piece may affect both, Each section has its own secondary 
coil and is connected separately in its own battery-circuit, 
though the secondary circuits may be combined together, 


as may be desired. 
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Electric Lighting.—X XIV. 





FOUCAULT. 





In 1849, M. Foucault proposed an improved form of 
lamp, which, though itself not very practical, doubtless 
was the starting-point from which the first practical lamps 
derive their conception. In this lamp the ‘carbons moves 
horizontally on small carriages, which are urged by 
springs, tending to move them toward each other, but 
whose motion has to engage a train of clockwork, with an 
escapement controlled by the armature of a magnet, 
whose coils are in the main circuit. When no current is 
passing, the armature is held back by a spring, and the 
escapement is released, so that the carriages travel until 
the carbons come in contact, after which, motion in the 
clockwork stops, On separating the carbons by hand, after 
the current was started, the armature moved so as to 





engage the escapement, and to prevent the motion of the 


clockwork until the arc had lengthened enough to weaken 
the current, whereupon the armature fell back and allowed 
the carriages to move together, till the arc was again of 
right length, and then the armature again moved to en- 
gage the escapement. 

M. Foucault also used a current regulator, consisting of 
two platinum plates immersed in a sulphate of soda solu- 
lution, the plates being immersed more or less to diminish 
or to increase the resistance in circuit as the case might 
require. The main difficulty with M. Foucault’s lamp was 
its lack of perfection in mechanical details, its cumbrous- 
ness and complication. It was not long, however, before 
his idea of a clockwork mechanism controlled by a mag- 
net was putinto practical shape by the assistance of skill- 
ful instrument makers, and the lamp assumed a practical 
shape, which found favor for several years (Fig. 74). It is 
this form which is generally known as the Foucault iamp, 
though, as just shown, it is only an improvement on his 
earlier form. 

The peculiarity of this lamp consists in the use of a dou- 
ble set of clock-work, one of which operates so as to 
bring the carbons together, while the other tends to 
move them apart. These mechanisms are almost identi- 
cal with eachother, and have similar escapements o 0’, 
which are controlled by a little sliding rod with pins that 
engage against the teeth of the escapement wheels, when 
in the proper position. The current passes through the 
electro-magnet E on its way to the carbons, and it 
pulls the lever armature F, which is usually held 
apart from the magnet by a spring R acting 
on a lever X pressing on the upper surface of the outer end 
ofthe armature F. At the point where the armature F is 
pivoted, a rigid arm T is secured to it, which tilts laterally 
one way or the other as the armature moves. It is the 
motion of this arm that controls the position of the sliding 
rod engaging the escapement wheels o 0’. 

While no current is passing through the lamp this arm 
is swayed to the right, and the escapement of the mechan- 
‘ism that moves the carbons together being released, 
the carbons approach each other. On _ passing 
the current the armature F moves sO as 
to tilt the arm 7'the other way, and at once this mech- 
anism is stopped and the escapement of the other mech- 
anism is released, so that the carbons now move apart. 
As soon as the distance has increased sufficiently, the 
magnet E becomes weaker, the spring R pulls the arma- 
ture back, and the arm 7 assumes a vertical position, in 
which condition both of the escapements are locked ; con- 
sequently the carbons remain as they are. As the arc 
lengthens the magnet weakens, until the arm sways 
enough to cause the release of the feeding mechanism. 

The gearing of the mechanism to the carbon-holder was 
such that the positive one moved twice as fast as that of 
the negative one, to make up for the different rate of 
burning of the two carbons, and thus the light always 
remained at the same focus—an important quality when 
parabolic reflectors are used. The operation of the lamp 
was fairly regular and satisfactory, though its complica- 
tion of parts and consequent liability to get out of order 
caused inventors to attempt simpler methods of attaining 
the results. 


SERRIN. 


M. Serrin produced his first lamp about 1856 ; but, as in 
the preceding case, the lamp known later by his name and 
which eventually superseded Foucault’s lamp, was the 
result of subsequent improvements. It is mainly to the 
skill and ingenuity of M. Suisse that we owe its perfec- 
tions in mechanical details. It was in 1859 that M. Suisse 
made these improvements, and for many years afterward 
this lamp appears to have been the only one spoken of in 
France. The Jamp, as made by M. Suisse, did not differ very 
greatly in principle from the earlier Serrin lamp, and for 
this reason the name never was changed. The later lamp 
was always referred to as simply the ‘‘ Suisse make” or 
the ‘‘ Suisse type” of the Serrin lamp. In this lamp (Fig. 
75) the upper carbon rod C is fixed toa vertical rod B 
sliding through a tube that serves to hold it in the proper 
vertical position, as in the Foucault lamp. The upper 
carbon clamp C is pivoted on a horizontal arm joined to 
the vertical rod B and a screw passing from this rod to a 
prolongation of the clamp C permits a sidewise motion of 
the clamp which is very useful in adjusting the carbons 
into line. The lower portion of the rod B has a rack 
which gears into the wheel F of a train of clockwork 
which is thus set in motion by the weight of the rod, pro- 
vided its escapement wheel e e is not locked. On the 
shaft of the wheel F is a smaller wheel or drum G to 
which is fastened a chain H passing over the pulley J 
and passing down to be secured to a bracket joined to the 
lower carbon rod K. 

The diameter of the wheel F is twice as great as that of 
G so that the lower carbon moves up only half as fast as 
the upper carbon moves down. The armature A of the 
electro-magnet E is fastened to a horizontal bar T U 
which connects with a similar bar R S above, by means of 
a vertical bar S U the joints being pivotal so that the bar 
S U is free to move up and down with varying attractions 
of the armature A. Normally, this oscillating parallelo- 
gram is held upward by a spiral spring R. To the vertical 
portion S U of this parallelogram is fastened a triangular 





‘*catoh” for the escapement, which projects from this 
bar, passing behind the spiral spring far enough to come 
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near the escapement wheel or star e, which is made like a 
wheel without its rim. As long as the vertical bar S U is 
held up by the spring, this triangular catch does not lock 
the escapement, and the consequence is that the carbons 
are free to move together, but when it descends, as the 
armature 4 is attracted by the magnet, it then catches 
the radii of the escapement star and locks the mechanism. 
Thus, when the lamp is idle and the armature is pulled 
back, the motion of the whee?’ caused by the weight of 
the upper carbon rod is unimpeded; and therefore the 
chain H is wound upon the drum G and the lower carbon 
is also pulled upward until it comes in contact. The way 
in which the carbons are separated automatically to form 
the arc is as simple as it is ingenious. The arm which 
holds the pulley J over which the chain passes, is fastened 
to the vertical bar S U; consequently, as the armature is 
attracted and moves down, on passing the current the 
pulley J, also moves down with the oscillating parallelo- 
gram, and as the chain H is thus slackened a, little, the 
result is that the lower carbon falls down a slight dis- 
tance—enough to establish the are—while at the same time 
the catch locks the escapement. As the arc lengthens, the 


forms a derived circuit from the arc and whose action 
would be to oppose the first magnet, is all that is required 
to make a perfect series lamp. This was, in fact, done in 
France by M. Lontin, in 1876, with satisfactory results. 
This improved Serrin lamp found considerable application 
for a while, though it has been in great measure replaced 
to-day in these installations by others which work as well 
or better and which are simpler in construction, 
DUBOSCQ. 

M. Duboscq appears to have been an early experimenter 
with arc lamps. In 1858 he produced, in company with 
M. Margais, an ingenious though rather cumbrous and im- 
practical regulating device, in which it was attempted to 
do away with clockwork. Subsequently M. Duboscq re- 
turned to clockwork devices, and his labors culminated in 
the lamp since well known by his name all over Europe, 
and which has had a successful career (Fig. 76). If this 
lamp did not surpass the Serrin lamp in excellence of 
working, it was nevertheless considerably simpler and less 
liable to get out of order. Two wheels G on one shaft are 
impelled by a coiled spring so as to cause the upper carbon 











rod D to move down, the lower rod O tomoveup. The 


if 








Fia, 74. 


magnet will necessarily weaken, and the armature will 
move upward sufficiently to cause the escapement wheel 
to be released a little, when immediately, the current 
growing stronger by the approach of the carbons, the 
armature is attracted again and the escapement is locked. 

As already stated, this lamp held its own for a score of 
years, and it is used even now in the lecture room and for 
projections. For these purposes no better lamp exists, 
because it has the great advantage that the light always re- 
mains at the same focus in the reflector, instead of moving 
downward, as is the case in the most of later lamps where 
the lower carbon does not feed upward. As a lamp for 
single light circuits, none has ever given better satisfac- 
tion, and it was as perfect in 1859 as it is to-day. Of 
course to attempt working two such lamps in series in one 
circuit would be useless, simply because they would each 
have to depend on the weakening of the currrent in the 
whole circuit for their regulation, and as one fed, the ap- 
proach of its carbon would increase the current in the 
whole circuit so that the other would immediately cause 
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rack J of the lower carbon holder is double and gears with 
a toothed wheel K, Normally, the carbons move into con. 
tact as rapidly as the mechanism allows, this motion of 
the wheels being retarded by a fan. There is no mechan- 
ism for separating the carbons, but as the lamp, in the 
lecture room and in illuminations, was in those days 
always constantly under the care of an attendant, this was 
not a serious objection. The upper carbon clamp was 
fastened to an arm which could be slipped back upward at 
E, so as to form the arc. The feeding mechanism was ex- 
ceedingly simple, and is shown in Fig. 77. The wheel L 
was set in motion by the wheel K (shown in Fig. 76) and 
geared into a worm M on a vertical shaft carrying the 
escapement wheel N, and above this was an ordinary clock 
| fan. 

| The armature Q of the electro-magnet P (Fig. 76) was 
| pivoted. at R, and a vertical arm: 7S arose from it, the 
|upper end of which fitted into a notch U (Fig. 77) of a 
\lever of the form shown, which was pivoted to the 
| frame of the lamp at its upper end, and carried a blade at 





its carbon to separate further still, and the result would be | its lower end, so as to engage the escapement wheel N. 


an alternation of ups and downs, as each in turn ‘“‘ robbed” 


the other, Still, in this lamp, the simple addition of a 
‘ differential” magnet, that is to say, one whose coils 


This happened on starting the lamp, for the attraction of 
| the armature Q caused the arm § 7' to tilt and push this 
blade into the teeth of this wheel, When once started, 
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the working of the lamp was controlled by the armature 
lever S JT, in a manner already understood from the pre- 
ceding lamps. 

This simple escapement recommends itself to inventors 
as a good practical one. Usually it is necessary to multi- 
ply the wheels in order to get the retardation or slowness 
desired, but the use of the worm in such a case is an excel- 
lent means of attaining the same object. Out of this 
mechanism, with a little ingenuity, and with the addition 
of the derived circuit, a good, compact, practical lamp 
might be constructed. 


GAIFFE. 


Among the lamps which attracted attention just pre- 
vious to the beginning of the present electric lighting era, 
may be mentioned that of M. Gaiffe, a celebrated maker 
of philosophical apparatus in Paris. In this lamp (Fig. 
78) the lower carbon rod itself forms the armature by its 
lower portion, which enters a solenoid L, wound with 
coils, increasing in thickness toward the lower por- 
tion. On the spindle Wis carried a box O, for a coiled 








spring, and also two toothed wheels, one of which M? is 
geared into the lower carbon holder K, while the 
other M gears into the upper holder J, these two wheels 
being insulated from each other. The difference in diam- 
eger is, of course, intended to make the carbons feed at 
different rates, just as in all the preceding lamps. The 
spring tends to move the carbons together, as in the Du- 
boseq lamp. When the current passes, the lower rod K is 
pulled down into the solenoid L, in opposition to the coiled 
spring, and thus'the arc is started. With the consumption 
of the carbons the solenoid weakens and allows the rod K 
to move upwar j under the influence of the spring, which at 
the same time causes the upper carbon H to move down, 
There are also a few minor devices in this lamp, such as 
pinions RR,’ which may be made to gear into the wheels 
MM" for the purpose of moving either carbon rod, and also 
a key G to release the racks from the wheels, The object 
of winding the solenoid in this form is to give it a longer 
range of attraction. In a solenoid of the ordinary even 
form, the attraction diminishes markedly after the arma- 
ture has entered into it a certain distance; and by making 
the number of turns greater at the lower y;ortion, the cen- 





tre of attraction is carried below the usual point, 
C, 0, M, 
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“ SUB-DIVIDING THE CURRENT.” 


Our readers, we are sure, will be glad to learn that the 
publisher, encouraged by the remarkable success attend- 
ing his efforts to supply American electricians with a first- 
class weekly review of current progress in electricity and 
its applications, considers that THE ELECTRICAL WORLD is 
already sufficiently established in popular favor to warrant 
his issuing it hereafter as a separate and independent 
paper. Instead of one journal, THE OPERATOR AND ELEC- 
TRICAL WORLD, we shall in future have THE ELECTRICAL 
WorRLD, weekly, devoted to scientific matters, and THE 
OPERATOR, twice a month, giving special attention as 
originally to telegraphic literature and light reading. 

While the changes in scope, form and frequency of is- 
sue have led to a most gratifying increase in our subscrip- 
tion list, exceeding our expectations and testifying to the 

‘ long-felt want” of a high-class medium of information 
for the electrical workers of America, there are many of 
our old-time telegraphic friends—those who were the 
stronghold of THE OPERATOR in the days of its struggling 
infancy—who miss the old paper, with its fund of enter- 
tainment, of airy professional gossip, and of fraternal 
good-fellowship. On the other hand, especially among 
more recent subscribers, there is an equally numerous 
class which is interested in electrical work only in its 
scientific aspects, and to which the chronicles of the 
doings of the craft, except as they relate to scientific pro: 
gress, are a waste of space that might be filled with (to it) 
more valuable matter. A happy solution of this conflict 
of interests offers itself, and we present it to-day. 

It wasthe boast of a distinguished journalist, now 
dead, that he was the editor of “two newspapers, both 
daily.” It 1s our present ambition to edit two journals, 
both electrical, and to make each the best in its own 
field. 

In the ELECTRICAL WORLD we shall present the latest 
discoveries, inventions, discussions and theories connected 
with electricity, and shall strive to make it indispensable 
to every worker in the electrical field who does not want 
to lag behind in the struggle for existence. 

In THe OPERATOR it will be our aim to provide a medium 
for recreation from the toil of the office and the exchange; 








where the existence of such troublesome things as induc- 
tion, resistance, electromotive force, algebraic formulz 
and geometrical symbols may, for the time, be ignored; 
where the daily life and personal gossip of the fraternity 
may be set forth, the latest amusing incidents of the pre- 
fession enjoyed, confidences exchanged, old times recalled, 
and grievances discussed and righted, undisturbed by the 
rumble of the dynamo or the glare of the electric light. 
By excluding from each journal what appropriately 
belongs to the other, we shall be able to present in each a 


,| far greater quantity of matter of interest to its readers 


than has heretofore been possible. In order to maintain 
the high standard we have set for THE ELECTRICAL 
WoORLD and THE OPERATOR, the editorial staff has been 
strengthened, and no pains or expense will be spared to 
thatend. THE OPERATOR will be the largest, kandsomest 
and cheapest telegraphic paper ever published, and THE 
ELECTRICAL WORLD will, as heretofore, leave nothing un- 
done to maintain its supremacy as an American electrical 
journal. 


The two papers will be entirely distinct and independent 
of each other. It is not intended that anything published 
in one will be used in the other, Each will have its own 
field and will endeavor to fill that field so worthily that 
readers of the one will also be readers of the other. Of 
the present issue we are mailing copies of both THE ELEc- 
TRICAL WORLD and THE OPERATOR to a large number of 
non-subscribers, to let them see the two papers. 

It is proper to say that the first issue of thenew OPERATOR 
has been got out in the face of many difficulties, and that 


-| it is not a fair sample of what the paper will be. By con- 


fining the advertisements this issue to THE ELECTRICAL 
WORLD we are able to get along with only eight pages on 
THE OPERATOR. In future, however, it will be the same 
size as THE ELECTRICAL WORLD, 16 pages. Some of the 
articles in THE OPERATOR this issue more properly belong 
to THE ELECTRICAL WORLD, but as subscribers will see 
bo th papers, this will make but little differenee. 








PERSONAL TO YOU. 





We send you this copy of THE ELECTRICAL WORLD and 
the accompanying copy of THE OPERATOR, that you 
may see what the papers are like. We would be glad 
to have you become one of our regular readers. To get you 
started, we will enter your subscription to the OPERATOR 
Srom the present time until the last issue of the year 1883 
for 50Oc., or your subscription to THE ELECTRICAL WORLD 
for the same period for $1, or both for $1.50. We would 
like to have you try both pupers until the end of the year at 
this special rate. 


We are endeavoring to make THE ELECTRICAL WORLD 
and THE OPERATOR each distinctively American, and the 
best, most interesting and most valuable journals pub- 
lished in their respective fields. Any assistance you 
can give us in that respect will be appreciated. 
You can render valiant service by recommending 
the paper and by getting your friends to subscribe. You 
may take subscriptions either for THE OPERATOR or THE 
ELECTRICAL WORLD, or both, at the rates quoted above, 
which you will see are exceedingly low for such papers as 
both will now be. We will be glad to substantially appre- 
ciate your kindness in getting subscribers for us, and 
would be pleased to hear from you and to know what you 
think you can do toward increasing the circulation of THE 
OPERATOR or of THE ELECTRICAL WORLD. Extra copies 
of either paper, circulars, etc., mailed free on application. 








OUR ELECTRICAL AGENCY. 





Suecess in science or art, as well as in business enter- 
prise, is in a great measure due to the excellence and con- 
venience of the conditions under which the efforts to 
attain it are made. As the development proceeds in each 
case, so must the facilities on which it depends be en- 
larged. Indeed, the best evidence that could be desired of 
the growth of science and its extension into the indus- 
tries is the increasing demand for these accessory facil- 
ities. Especially is this so in the case of electricity. Ours, 
in truth, is the science of the age, and the one which has 
held forth, in this era of unparalleled progress, more 
bright and attractive promises, and which has fulfilled 
more of them, than any other; and yet all are agreed 





that we have only seen the beginning of its development, 
! 





As Edison once put it : ‘‘ So far, we have only been peep- 
ing at the Elysian fields of electricity through little 
chinks in the deep inclosure which encompasses all its 
beautiful capabilities.” Electricity is a deep mine of 
treasures. We have arrived as far as the gold seeker who 
has made a valuable “‘ find ;” we have delved in the vein 
just long enough to come in sight of the treasures which 
it holds. We are satisfied that the ore is rich and that it 
is abundant. It is precisely at this time, then, that the 
convenience, even the necessity, of a whole special sys- 
tem of accessory implements and facilities becomes appar- 
ent. 

To those who work in this rich field, there should be 
ready facilities for securing protection, encouragement and 
assistance, and there should be a medium through which 
necessary information and advice may be obtained in cases 
where it is wantedandis not at hand. Our intercourse 
with electrical men in all parts of the country, and the 
knowledge of their needs, which we have acquired at 
various times, but especially within the last two years, 
have gradually forced upon us the conviction that this void 
should be filled as soon as possible. The suggestion has 
been urged upon us that a journal like eurs—which is the 
mouthpiece of the American electrical world, the very 
fountainhead to which all these calls and requests flow, 
which is best of all in a position to judge of what is wanted, 
and to decide on the method of procedure—should take 
the initiative in filling a void of thiskind, by opening a 
special department for the purpose. In another column 
will be found the formal announcement of the Electrical 
Agency which is the outcome of these exhortations, and 
of our own desire to fill what we consider at the present 
time a pressing want. 

The primal object of the agency will be to afford to 
inventors in the field of electricity, better facilities than 
have heretofore existed for protecting their rights by 
means of patents, both in this country and abroad. We 
might say that in these days the most important and 
intrinsic part of an invention is the patent that is intended 
to cover the invention, and especially is this true in regard 
to electrical patents. As the inventions relating to elec- 
tricity multiply, and as the field becomes encroached upon 
to a greater extent, the difficulties which beset the inventor 
in his desire to obtain as complete protection as possible 
also increase correspondingly. Electrical inventors them- 
selves have been the first to recognize that their business 
should be managed only by those who are specially quali- 
fied for it. 

There have come to our notice, of late years, expressions 
of much dissatisfaction and complaint in this connection, 
which go to prove the fact that a patent solicitor, whose 
reputation for ability is established, in so faras mechanical 
and other inventions are concerned, often proves utterly 
incompetent-to properly manage an electrical case, simply 
because the subject is foreign tohim. It is admittad that, 
just as the solicitor of patents on mechanical devices 
should be a thorough mechanical expert, so should the 
solicitor of patents on electrical devices, in addition to 
possessing the other necessary qualifications, be a thorough 
electrician. This is absolutely necessary to success in the 
work. Even the simple matter of a model, or of a drawing, 
an accessory of much less importance than the specifica- 
tion and its claims, should be- attended to by persons of 
experience in electrical work. 

In opening this department we have taken pains to 
make its appointments so complete as to insure to its pat- 
rons the successful and satisfactory service which they 
should have. As a guarantee of its efficiency in the per- 
formance of its duties, we need only add that the Elec- 
trical Agency has been placed under the special direction 
of Mr. C. O. Mailloux, a prominent electrician and scien- 
tific expert, already well known to our readers in connec- 
tion with the articles on *‘ Electric Lighting ” and other sub- 
jects from his pen that have appeared in these columns, 
and which have elicited so many fuvorable comments. 

Mr. Mailloux will give personal attention to all electrical 
details, and will be assisted by a corps of competent men 
of experience in patent matters. Prof, N, 8. Keith, of this 
city, a celebrated electrician and scientist, as well aaa noted 
expert in electrical patents, has also been retained as one 
of the consulting experts of the Agency, Others of like 
ability will be added to the force as occasion demands, so 
that our patrons may feel contident that their cases will 
fall into most competent hands. 

Besides the patent department, this Agency will com- 
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prise a technical department, for furnishing general elec- 
trical information and doing expert electrical work of all 
kinds. Frequent cases arise where it is convenient to call 
in the services of an expert to decide on various electrical 
matters, and we have often received inquiries from capi- 
talists asking us for advice or asking us to refer them 
to some competent electrical expert. Moreover, there are 
many cases where those interested in a particular line of 
investigation or experiment would gladly pay a reasona- 
ble amount for securing information in regard to certain 
points, if they only knew where to procure the informa- 
tion. In addition, there are also many cases where the 
advice of an expert electrician becomesa matter of 
periodic necessity, yet it would not be judi- 
cious to retain an electrician constantly in the 
employ of the concern, on account of the expense. 
We have known several cases of this kind where the facili- 
ties of our Agency would have proved a boon. This 
department offers facilities which cannot be obtained any- 
where else, and by combining it with the patent depart- 
ment, the force of men may be advantageously distributed 
over both, so that the expense will be materially reduced. 
The extensive experience of Mr. Mailloux in electrical work 
of all kinds will be a sufficient guarantee of the efficiency 
ef this department. 








THE UNDERGROUND PROBLEM. 


The action taken at the meeting of the ‘‘Committee on 
Underground Communication,” of which we give a full 





report in another column, deserves the careful attention 
both of electricians and of others interested in this im- 
The resolutions adopted will be wel- 
comed on all sides as being timely and practical. They 
give a sense of relief from a good deal of the misconcep- 
tion and misapprehension which has for some time filled 
the popular mind in regard to the matter of running 
wires underground. They will recommend themselves to 
legislative bodies and other authorities which control 
franchises, and it is here especially that they will prove 
beneficial, by presenting the question clearly and in- 
telligently. It is to be hoped that we may now experi- 
ence a period of abatement in the feverish opposition to 
overhead wires which has of late raged in certain parts 
of the country. The resolutions show that the companies 
are awake to asense of the situation, and in them they 
indicate their willingness to give the matter the full 


portant subject. 


measure of consideration which it requires, without wait- 
iug for the authorities to decree hasty and arbitrary 
measures that can only react unfavorably on the com- 
munity at large. 

If there is any matter wherein legislation, especially hasty 
legislation, is to be deprecated, it is in one like this, which 
involves problems of intricate science and in which the 
question of possibility, forsooth, is the firstin order. In 
the face of the sentiment which has been growing in the 
public mind, and which tends to urge them to vacate their 
‘‘rickety structures,” these companies have been ina 
somewhat unpleasant predicament. They are very much 
in the position of a man whose lease has expired—who 
does not care to renew it, aud, in fact, who cannot renew 
it, but yet has no other place to move into where he may 
expect to be more comfortable or even as much so. 

The electrical companies would be delighted to run their 
wires underground, and these resolutions show their good 
disposition in the matter. But there are serious difficul- 
ties to be overcome before the solution of the problem be- 
comes a possibility. An ideal system like that which the 
case requires is a difficult one to obtain. The reason is not 
that the mechanical difficulties to be overcome in under- 
ground systems are serious of themselves ; on the contra- 
ry, they may even be considered as being already solved, 
at least to a very considerable extent. The laying of con- 
ductors in underground networks has been accomplished 
in Europe, with a fair measure of success, particularly in 
Germany, where it has become a matter of every day 
practice. In Paris we have a still nearer approach to an 
ideal system, for we find telephonic and telegraphic con- 
ductors carried in “‘ réseaux” together in the great sewers 
for which that city is famous. 

It is in the electrical difficulties that the greatest trouble 
will have to be encountered. In a combined system, de- 
signed to accommodate every industry by electrical agency, 
we must anticipate the association of currents differing 
most widely in character. We have to transmit currents 
of all orders, from that of the highest electromotive force 





to that of the lowest; from the most intense to the most 
subtile ; from the most uniform to the most uneven ; all, 
so to speak, heterogeneous units that can clash against each 
other in a combined system by means of a common weapon 
—induction. How shall we assimilate, or else, as the case 
may be, dissociate these currents to prevent them from 
interfering with each other? Th.t is the all-important 
element of the problem. Ina multiple system of this kind 
every impulse of current, every variation of potential in 
one wire is felt, by induction, in all the other wires compos- 
ing the network ; and of all the expedients resorted to for 
preventing these effects, none appear to be entirely suc- 
cessful. It is to the telephone especially that this fact 
proves 2 serious and a disagreeable ore. In an article on 
the subject of telephonic induction, by M. du Moncel, which 
was translated from ‘‘ La Lumiere Electrique” for the 
ELECTRICAL WORLD, and published in our issue of March 
10, the subject was placed in a clear light. It was shown 
that just exactly as we diminish or eliminate the inductive 
effects, by means of balancing forces acting in opposition, 
so far do we bring into play another phenomenon none the 
less undesirable—retardation. 


The fact is, a great deal of study will be required to solve 
the problem fully. The ideal system, when it is intro- 
duced, should be as perfect as possible, so that it can count 
upon a long lease of life; and as it will take time to arrive 
at this degree of perfection, we only do our duty in enjoin- 
ing the public to be patient at the present time more than 
ever. The subject is now formally introduced for discus- 
sion, and as Professor Morton pertinently remarked at the 
meeting, ‘‘these resolutions are about all that could be 
done, and all that need be done to get the matter under 
way.” The rest will follow asa matter of course, and in 
the proper time. 

The absence of the Mayor of the city and of the Gov- 
ernor of the State from the meeting may appear to be a 
matter of insignificance, but in our opinion it is to be re- 
gretted. It appears to us that in this and like matters the 
public authorities should take the initiative, rather than let 
it be taken by private individuals, for in the latter case 
there is always a suspicion and a fear of attempts at mo- 
nopoly. A system of such evident utility toa whole com- 
munity should not confine its advantages in favor of a 
few individual corporations, but should, on the contrary, 
give equal rights and privileges to all, under suitable regu- 
lations. For our part, we would récommend to the City 
Fathers the adoption of the Paris system. Let the city 
take upon itself the matter of providing these conveniences, 
and let it open them to all who may wish, at a proper 
rental. We believe it would be even a paying invest- 
ment in the end, while in this way there would be 
much Jess danger of monopoly. It is not right for twenty- 
one or any number of corporations to presume to consult 
their own convenience, and that to the exclusion of the 
rest ; it is too much like an array of the strong against 
the weak, intended purposely to harass the latter. The 
circular which announced the meeting said there were five 
electric lighting companies in this city; these are pre- 
sumably those interested in the ‘‘ Gramme combination.” 
As a matter of fact, however, there are a dozen or more 
electric light companies in the city. Some of these ‘for- 
saken” ones are doing a lucrative business, too, and the 
fact that they are not so old as their compeers does not 
appear to us a valid reason why they should be shut out 
of heaven, by being ignored in this orthodox manner. 
There may be doubts as to some of them, but we feel cer- 
tain that others have as good a right to existence, and 
were entitled to as much recognition as any, in a matter 
that concerned them as well as the rest, 








Electrical Culture. 

There seems to be a disposition on the part of many 
persons engaged in electrical pursuits to argue that a 
purely ‘‘ practical” telegrapher, or telephone or electric 
light man, is all that is necessary to insure success, and 
that theory may as well be disregarded as far as everyday 
work is concerned ; or, at least, confined exclusively to 
the laboratories of very studious and painstaking experi- 
mentalists. 

We hear from many quarters that the “scientific” 
worker is not fittingly appreciated, and that, as promo- 
tion goes-now, there is no use in spending one’s time in 
theoretical study. 

As a matter of fact, we believe that there could be no 
more pernicious doctrine advanced, and that this sort of 
narrow-mindedness is doing much more than anything 
else to keep down the standard of electrical works. 











It is essential to the success of the business of the elec- 
trical world, not less than to the welfare of its workers, 
that each individual should be versed in the theory as well 
as in the practice of his profession, and know the cause 
and the why and the wherefore, as well as the effect which 
is palpable to all. 

It has been, and is now, the object of THz ELECTRICAL 
WORLD to lead every one of its readers, by easy stages, to 
appreciate the value of scientific training, and to record 
faithfully the various changes and improvements in elec- 
trical work. 

The electrical field in front of us is a wide one, and we 
believe that it will continue to widen for the next quarter 
of a century, and that as time shall go on, it will demon- 
strate that the most successful workers will be those who 
have read and studied the theory as well as the practice of 
electricity. 
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A Valuable Table. 








By the courtesy of Messrs, Walter T. Glover & Co. 
electrical engineers, Manchester, England, we are enabled 
to present to our readers with this issue, as a supplement, 
a table of the relative dimensions, lengths, resistances and 
weights of pure copper wire. The Messrs. Walter T. Glover 
& Co. are so well known as makers of electrical wire and 
cables that the value and utility of this table, calculated 
and compiled by them, will be appreciated by those inter- 
ested in electrical measurements of all kinds. Great pains 
have been taken to make the computations correct and 
accurate, asistobe noticed in the extension of the decimals. 
As such a table is sure to prove useful and convenient in 
the office as well as the factory or laboratory, we have 
put it in form suitable to be framed. The figures are 
printed in large clear type, and suitably spaced to avoid 
confusion and to make the reference more easy The ad 
dition of the constants of the Brown & Sharpe Gauge 
will render the table applicable to wires of this gauge. 
Should any additional copies of the Supplement be desired, 
they will be mailed free on application. 





Telephone Rates. 





The expectation of a general increase in telephone rent- 
als, which was entertained by some persons after the vic- 
tory of the American Bell Telephone. Company in the 
courts several months ago, and the subsequent reports of 
consolidation movements, appears to have been groundless. 
We would be sorry to learn of the inauguration of such an 
increase, which could hardly fail to check the rapid and 
healthy growth of the telephone business. The telephone, 
while to many a business necessity, is‘to many others sim 
ply a luxury, whichthey could easily dispense with, should 
it become too costly. We have no doubt there are thou- 
sands of persons who would use the telephone, who are de- 
barred, even by the present rates, from its employment, 
and we believe it would be the part of wisdom to reduce 
rather than increase the rentals charged. It is true the 
telephone makers say they are even now unable to supply 
the demand for the instruments, but this hardly seems a 
plausible reason for limiting their use, in a country so full 
of ingenious and skillful mechanics as ours. 


te > ce me 
Accidents from Electric Lighting Wires. 





There has been a noticeable absence, for some months 
past, of reports of casualties or fatalities caused by persons 
coming into contact with electrical conductors charged 
with powerful currents, such as were painfully frequen} 
for a while last year. As the number of such conductors 
has been constantly increasing, it is evident that in this 
instance the old saw has been reversed, and instead of 
familiarity breeding contempt, it has engendered a salu- 
tary respect for some of the properties of what Mr. Edison 
is pleased to call ‘‘the deadly high-pressure current,” or 
that electrical engineers have learned better how to protect 
ignorant or foolhardy persons against the consequences of 
their ignorance or rashness. Probably both causes have 
contributed toward the pleasing result. As we pointed 
out at the time, to guard ayainst such accidents is no com- 
plex problem in electrical engineering. We hope it may 
be long before we have to record another casualty. 





Legislation and | Underground Wires. 





Three hundred and fifty patented devices in this coun- 
try for conveying electrical currents underground, not 
one of which will work—such is, in effect, the report of the 
committee on underground wires, representing the prin- 
cipal companies interested in electrical transmission in 
New York City—a mournful story of misguided inventive 
offort. So the problem of underground conductors re- 
mains about as it has been, with no indication of a speedy 
solution, and those municipal and legislative bodies which 
have been so hasty in passing ordinances and acts to com- 
pel the burying of electric conductors are placed in the 
ridiculous position of legislating against a physical law; 
for electrical induction is apparently as little affected by 
the fiat of a city council or a State legislature as the comet 
in the Middle Ages was by the pope’s bull. 


———_—__—oe @ ++ 

THE interesting account of recent experiments in long- 
distance telephony in another-column will serve to excite 
discussion, if nothing else. While we believe that at present 
a long range telephone, if practicable, would not be profit- 
able, the subject is decidedly an interesting one, and its 
discussion should lead to good results, 
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Meeting of the Underground Committee. 

The representatives from the twenty-one electrical com- 
panies invited to be present at this meeting, met at the 
office of the Gramme Electrical Company, Room 47, No. 115 
Broadway, on Friday last, as announced in our last issue. 
The following companies were those that had been in- 
vited: 

The Western Union, Mutual Union, B. & O.,Rapid, Postal, 
Bankers and Merchants’, Gold & Stock, Mutual District, 
Maphattan District, Law and Time Telegraph companies; 
the Metropolitan T. & T, and Metropolitan District T. & T. 
Companies; the Brush, Edison, Weston, American, Fuller, 
United States and Jablochkoff Electric Light companies, 
Holmes Burglar Alarm Company, Western Electric Com- 
pany. 

Invitations had also been sent to Professors of the Shef- 
field Scientific School of Yale; Prof. Cross, of the School 
of Technology, Boston ; Prof. Morton, of the Stevens In- 
stitute of Technology, Hoboken; Profs. Brackett, Corn- 
well, and Magie, of Princeton; President Barnard, of 
Columbia College ; Professors of the School of Mines, Co- 
lumbia College ; Prof. Barker, of the University of Penn- 
sylvania ; representatives of the scientific departments of 
the College of the City of New York, and the University 
of New York, Gov. Cleveland and Mayor Edson. 

Among the gentlemen present at the meeting were 
Messrs. C. R. Flint, H. Cummins, Colonel R. R. Hazard, 
8. W. Hebard, H. W. Pope, Major Eaton, Prof. Henry 
Morton, Prof. N. 8, Keith, E. Holmes, W. E. Athearn, W. 
C. Behrens, R. W. Blackwell, A. B. Chandler, J. P. Davis, 
H. C. Roome, Henry Morton, Frank Shaw, T. J. Montgom- 
ery, C. A. Cheever, H. L. Bailey, S. J. Gordon, 8. L. Par- 
rish, C. W. Price and 8. P. Frick. 

The meeting was called to order by Col. Hazard, who 
briefly stated its objects and purposes substantially as they 
had been announced in the circular calling the meeting. 
The meeting then proceeded to the selection of regular of- 
ficers, and Mr. J. P. Davis, vice-president of the Metropol- 
itan Telephone and Telegraph Company, was elected chair- 
man, and Mr, W. C. Behrens, of the Gramme Electrical 
Company, secretary. 

A few preliminary remarks were made by the chairman, 
and the regular business was declared open for discussion. 
After an interval of silence, Col. R. R. Hazard made some 
brief and pertinent observations in regard to the under- 
ground question and its present aspects, and then read a 
series of resolutions prepared by him for the occasion. 
He stated that, in his opinion, the general committee 
which was to be the result of this meeting would do well 
to divide itself into special sections or sub-committees. 
He submitted that in treating the subject there were three 
sets of questions to be considered distinctly and separately. 
The first were the electric and mechanical questions; that 
is to say, all those which relate to the system and its work- 
ing details. The second were the legal questions, or the 
matters of rights, franchises, etc., which might arise. The 
third was the financial question. He argued that each of 
these points called for mental qualifications and abilities 
of an entirely different order from the others, and could 
be better disposed of by a committee especially prepared 
and adapted for the task. 

Some discussion followed in regard to certain clauses of 
the resolutions, and the result was a few amendments, 
mostly of minor importance, with the exception of those 
relating to the powers of the general committee, which 
were construed anew so as to be more restrictive. The 
resolutions were then unanimously accepted. The follow- 
ing is the text of these resolutions as accepted : 


Resolved, That, in the opinion of this meeting, the time has 
arrived when it is expedient to make an exhaustive examination 
of all devices and inventions pertaining to the subject of under- 
ground electrical communication, with a view to determine 
whether any inclusive system can be found which will enable 
the electrical corporations to establish such communications. 


Resolved, That it is the sense of this meeting that the public 
desire to relieve the thoroughfares from poles and wires is quite 
in accord with the wishes of the corporations, and that the true 
interest of the shareholder is to be found in a permanent, inclu- 
sive and protected system. 


Resolved, That the problem presented to the corporations and 
the electrical engineers is a and difficult, and in the opin- 
ion of this meeting has not yet been fully solved; that any sys- 
tem to be adopted must combine the highest efficiency with reas- 
onable ecomaanys and serve inclusive interests ; that while it is 
perhaps possible for trunk-line telegraphs to avail themselves of 
existing devices, it is not possible, in the present state of the art, 
for services connecting every house in the city so to do, without 
an expenditure so vast as to be prohibitory in most instances, 
and that therefore hasty compulsory legislation is to be depreca- 
ted as being destructive to useful and indispensable public con- 


veniences. 

Resolved, That a committee be —— by the chairman of 
this meeting, either now or herea at his option, consisting of 
one delegate from each electrical corporation invited to be 
ent at this meeting, the Governor of the State and Mayor of the 
City of New York, with wer to add to its number; 
which committee shall be authorized to examine the subject in 
respect to its scientific, mechanical, legal and financial consider- 
ations, with power to adopt such course of procedure as may ap- 
pear advisable to it, after such examination ; and, with the a 

val of the respective corporations, form a company in 
the collective interest, and consider such inventions and de- 
vices in that behalfas may prove to be indispensable to a suc- 
cessful installation. 


Resolved, That a copy of these resolutions be sent to the Gov- 
ernor of the State, the Mayor of the City of New York and to 
each corporation invited to be present at this meeting. 


The committee appointed in accordance with these reso- 
lutions consists of Governor Cleveland, Mayor Edson and 
the following representatives from each company : 


Western Union; A. B, Chandler, Fuller Electrical; W. A. 
Childs, Law Telegraph Company; H. Cummins, Postal Tel- 
egraph Company; L. E. Curtis, United States Electric Light 
Company; J. P. Davis, Metropolitan T. and T. Company; 8. 
B. Eaton, Edison Electric Light Company; C. R. Flint, Wes- 
ton Electric Light Company; R. R. Hazard, Gramme Elec- 
trical Company; E. Holmes, Holmes’ Burglar Alarm Tele- 
graph Company; C. B. Hotchkiss, Mutual District Messen- 
ger Company; W. M. Ivins, Jablochkoff Electric Lighting 
Company; F. R. May, Americun Rapid Telegraph Compa- 
ny; T. J. Montgomery, Brush Electric Company; G. 8. Mott, 
Bankers & Merchants’ Telegraph Company; H. W. Pope, 
Manhattan District Telegraph Company; C. W. Price, 
Baltimore & Ohio Telegraph Company; A. C. Richards, 
Automatic Signal Telegraph Company; J. Eliot Smith, 
Fire Department Telegraph; Elihu Thomson, American 
Electric Company. Representatives of the Gold & Stock 
Telegraph Company, Mutual Union Telegraph Company, 
and the American District Telegraph Company have yet 
to be appointed. 

The committee met at the office of the Gramme Company 
on Thursday, April 25, and organized permanently as fol- 
lows: J. P. Davis, chairman; R. W. Blackwell, treasurer, and 
H. C. Behrens, secretary. Messrs J. P. Davis, R. R. Haz- 
ard and Fredrick H. May were appointed to present nomi- 
nations at the next meeting for the permanent sub-com- 
mittees. 

Remarks were made by several of those present. Mr. 
Robert B. Minturn said he was confident that the under- 
ground wire bill now pending in the legislature would not 
pass. Mr. Minturn characterized it asan unjust and ty- 
rannical bill, and one that should not be permitted to pass. 
There was among the companies enough good disposition 
to satisfy the public, but the remedy was not at band, and 
they were compelled to wait for a system that would be 
applicable to their needs. Mr. W. M. Ivins said that there 
were great difficulties to be overcome, and prompt, harmo- 
nious action was necessary to bring tou light some practi- 
al solution of the problem. Remarks were also made by 
the chairman, Col. Hazard, and by Messrs. A. B. Chandler, 
T. J. Montgomery and others before the meeting ad- 
journed, 


A New Electric Motor. 





The subject of electric motors is one which received 
much earlier attention than that of dynamo-electric ma- 
chines. In fact, the very first application of . Oerstedt’s 
discovery of electro-magnetism that was thought of was 
the construction of motors. For many years a vast 
amount of study was directed to the subject, and the elec- 
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tric boat of Jacobi, in Russia, as well as the electric loco- 
motive of Page, in the United States, are records of the 
wild expectations which were then entertained of this 
means of producing motion. The advent of the dynamo- 
electric machine appears, however,to have turned the minds 
of scientists and inventors in another direction, and in con- 
sequence another period elapsed during which the electric 
motor was neglected. It is especially of late years that, 
in the absorbing interest caused by the electric light, the 
electric motor has received the least attention, and yet this 
is precisely the time when it would be of greatest interest. 
The little motor which was invented by M. Marcel Deprez, 
a year or two ago, and that which was subsequently pro- 
duced by M. Trouvé and which worked the electric boat 
at the Paris Exposition, have passed into such extended 
domestic use in that short time as to afford an excellent 
proof of this. Within the same time a similar motor has 
been improved by Mr. Griscom in this country, and it has 
of late come into very extensive application, not only 
here, but in England as well. There are a thousand and 
one places where a little motor is needed, and where 
such a motor is just the thing desired. Its principal ex- 
cellence is to be found in the neat and compact design 
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given to it—a feature which will recommend it to 


many uses where a cumbersome and unsightly contriv- 
ance would be rejected, especially in domestic uses. 

The motor is of the sane type as the Deprez and Trouvé 
motors, inasmuch as its armature is of the old Siemens 
form; but the magnetic field in which the armature re- 
volves is entirely different in shape. It is made in the 
form of an iron cylinder and wound with wire after the 
manner of a Gramme ring, in two large sections, which 
have a space between them. The wires are con- 
nected in opposition, or in such a manner that each un- 
covered portion of the iron forms a ‘‘ consequent point ’ 
or pole of the magnetic field. The commutator is com- 
pactly disposed out of sight, and the connections are 
neatly arranged to an end-plate, which also has the fixture 
for fastening the motor to a sewing machine frame or other 
mechanism it is intended to operate. The motor has re- 
ceived the name of ‘double induction motor,” from a 
peculiar phenomenon which was noticed by its inventor 
while experimenting with it. Ordinarily, the armature 
is included in the same circuit as the coils on the field 
magnets. Mr. Griscom once happened to pass a current 
through the armature circuit alone, the field circuit being 
disconnected. In this condition the armature, being 
powerfully magnetized, acted on the iron of the field mag- 
nets and tended to move so as to bring its poles in a line 
with the poles of the field magnet, and there, the magnet- 
ism of the armature being reversed, a mutually repulsive 
effect between this pole and the residual magnetism of 
the field magnets arose and tended to cause the armature 
to move away toward the other poles, so that once started 
the armature would continue to turn somewhat slow- 
ly. It was found, however, that if the field circuit, while 
still detached from the battery circuit, was simply short 
circuited upon itself, the motor would begin to revolve 
very rapidly. Mr. Griscom concluded that by the motion 
of the armature its lines of force are cut by the field 
magnet coils, and thus give rise toa current in the latter 
which helps to magnetize the field, and he ascribed the 
phenomenon to the peculiar conformation of the field 
magnet, which issuch as to bring its wire close to the re- 
volving armature. Those who remember the Gramme 
alternating current machine, will notice the close re- 
semblance in principle, the essential difference being that 
the Griscom motor has only two consequent poles instead 
of six. - This new phenomenon has attracted much atten- 
tion and caused considerable discussion, especially in 
Europe. For our part wedo not accept Mr. Griscom’s 
theory, for we have seen such an armature produce the 
same effects when rotated in an ordinary old Siemens 
field, and in experiments which we have made on the 
subject it has not been found that the shape of the field had 
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any influence on the results. The theory which seems to 
be the most compatible is that the closed circuit simply 
prevents the induced magnetism from diminishing on _ac- 
count of the ‘‘ Lenz effects” which arise in the closed 
circuit, and that as the magnetism is slightly increased at 
at each turn by the induction of the armature, the mag- 
netic intensity of the field soonreaches a maximum. 
Whatever induction is produced by the lines of force of 
the armature must necessarily be of a nature to oppose 
the motion instead of helping it. This inference is indeed 
a valid consequence of Lenz’s law. 

When the field magnet is in the same circuit as the arm- 
ature, and fed from a battery current, the phenomenon 
does not occur after the magnets have reached sat- 
uration, which takes place almost instantly ; so that the 
term ‘‘ double induction” is a misnomer. However, the 
motor can sustain its reputation quite well, even without 
the supposition of double induction, for it certainly attains 
a remarkable efficiency. It is said that it can lift 2,000 
times its weight (40 ounces) in one minute, when working 
with the full battery power. This gives it a capacity of 
nearly one-sixth of a horse-power. Its efficiency has not, 
to our knowledge, been calculated, but we should expect 
it to be very high, at least 80. per cent., for the high speed 
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of the motor is very favorable to economy, and there must 
be but little internal loss from useless heat and friction. 
In connection with this motor, its makers, the Electro- 
Dynamic Company, of Philadelphia, have produced a bat- 
tery of great convenience. It is well known that with a 
given constant battery power the speed of an electromotor 
depends on the work which it has to do. Suppose we ap- 
ply the motor to a lathe (Fig. 1), for instance. With a 
constant battery, the moment the tool is taken off from 
the work, the motor will increase in speed greatly, which is 
undesirable. This inconvenience is obviated by the arrange- 
ment for regulating the strength of the bichromate bat- 
tery. The battery is made of six elements placed in a box, 
all the plates being fastened to a mechanism for raising 
them out of the solution. This mechanism is operated by 
a treadle. By-pressing on the treadle, the current is 
started as soon as the plates touch the solution, and the 
more the treadle is pressed, the deeper the plates are im- 
mersed into the solution ; so that by the pressure of the 
foot, the operator can regulate the battery supply, and 
consequently the speed of the motor, to suit the work. 

The motor can be adapted to a variety of uses, some of 
which are illustrated herewith. Fig. 1 shows its applica- 
tion to a lathe in a small workshop. In Fig, 2 is shown a 
neat arrangement for use in public offices during the 
heated term. This is a small rotary fan operated by the 
motor. It is said that it will cause a breeze blowing at the 
rate of 800 feet ina minute. Fig. 8 shows its application to 
the propulsion of boats, with a new feature of special in- 
terest. The propeller can be shifted in and out of line by 
simply pulling the rope which turns the wheel and at the 
same time the frame holding the propeller, consequently 
the propeller may be made to work in any direction, and 
thus, without rudder or reversing the motor, the boat can 
be turned and steered with the greatest accuracy. 
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New Telephone Wire. 





A new iron wire, especially designed for telephone 
ines, has lately come into the market, Its greatest peculi- 
arity appears to be in a grooved surface. Instead of being 
round in cross section, as shown at W in Fig. 1, this wire 
has a cross section of the shape represented at W in Fig. 
2, These depressions or grooves are not drawn in astraight 
line from one end of the wire to the other, but run in a 
loose helical twist around the wire, hence its name “‘ spiral 
wire.” Many claims are made in favor of this wire for 
telephonic purposes, the most important of which is its 
freedom from inductive disturbances and its application to 
long Jines. The theory on which the elimination of induc- 
tion is accounted for is that of different distribution of the 
electricity on the different shape. It:is maintained that 
while in the case of round wire the inductive field is circu- 
lar and concentric as shown by B A, Fig. 1, in the case 
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of the ‘spiral wire” the field is unevenly distributed, at 
shown by B A Fig. 2, and that a wire placed at C would 
in one case be comparatively free from inductive influences 
while it would be acted upon at a distance beyond, since 
by the helical turn of the groove the portion A B of the 
field would be brought into action. Thus there would ke 
a succession of inductive ‘‘ nodes” all along the line, the 
resultant action of which, it is claimed, isa neutralization 
of all induction currents. The experiment is said to have 
proven entirely successful on lines of various lengths, from 
five to twenty-five miles, and it is claimed that the longer 
the line the freer it is from induction. These two figures 
are rather ideal, however, and fail to give the real distri- 
bution of the inductive field ; for we must recollect that 
the iron of the wire is a magnetic metal, and reacts on the 
distribution of the lines of force of the current. Still, the 
theory is plausible enough, that a change of form would 
involve a change of distribution of the inductive field, and 
it seems strange that the matter has not been taken up be- 
fore. In our opinion, the wire deserves a fair trial. It is 
manufactured by the American Spiral Wire Company, 
Boston, and is advertised in another part of this paper. 


—___~<}ce > oo —___-—_- 


Professor Morton’s Lecture. 


The lecture by Prof. Henry Morton, before the members 
of the Electrical Society, at Hoboken, last Friday evening, 
attracted a large audience. The lecture was of absorbing 
interest throughout, and passed on in a highly interesting 
and entertaining manner from the fundamental principles 
of storage batteries to their latest developments. For the 
occasion the lecture room was brilliantly illuminated by 
Edison lamps, with shades of various colors, the effect 
being strikingly beautiful. These lamps were supplied 
from a battery of Sellon-Volkmar accumulators, made in 
London, and which have been at the Institute for several 
months. The lecturer treated the subject in a popular yet 
thoroughly scientific manner, and the experiments which 





he called to his assistance in discussing his theme were as 
novel as they were convincing. We regret that our limited 
space forbids an extended notice of the lecture in the pres- 
ent issue. It uncovered many new and most important 
points, which throw considerable light on this branch of 
the science, and at the same time the results which Prof. 
Morton advanced were of the most convincing value. We 
shall take an early occasion to refer more at length to the 
interesting features of this lecture, for we believe them to 
be worthy of much attention and study. 
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Efficiency of Storage Batteries. 


At the meeting of the National Academy of Sciences, held 
in Washington, Friday, April 20, a paper by Prof. Geo, F. 
Barker, on ‘“‘ The Efficiency of Storage Batteries” was 
read. This paper was received with much interest, because 
it revealed several important conclusions that are some- 
what in opposition to the generally accepted opinions of 
electricians. Among other things, Professor Barker states 
that some material better than lead must be found for the 
positive plates of storage batteries, and he shows also that 
thin plates are far better than thick ones, in spite of the 
fact that electricians generally have worked under an op- 
posite impression. Professor Barker’s name is authority 
in matters relating to storage, as was shown in his lecture 
on the subject at the last meeting of the American Asso- 
ciation for the Advancement of Science, held at Montreal 
in August 1882. 
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The Vienna Electrical Exposition. 





At the instance of the Austrian ambassador at St. 
Petersburg, the Emperor of Russia has granted the sum of 
15,000 rubles ($12,000) to the Russian Imperial Technical So- 
ciety of St. Petersburg for the formation of a Russian de- 
partment at the Vienna Exposition. Mr. Welitschko has 
been placed at the head of the commission. This is a hand- 
some little provision for the representation of a country 
which has scarcely contributed anything since the days of 
Jacobi to the development of the science. If the United 
States were to have had as fair an appropriation in com- 
parison to the place they hold before the world in electrical 
invention, the prospects of their being conspicuous by their 
absence at this exposition would not be so great. 
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Progress of the Fuller Electrical Company. 





The Pennsylvania Electric Light Company has, after 
examination of the different electric lighting systems, 
adopted that of the Fuller Company, and an installation 
of one hundred lights has lately been shipped to the capi- 
tal of the Keystone State, as the first step in its business 
career. 

Mr. Fred R. Place, of Hot Springs, Ark., has secured 
the agency of the same company for the State of Arkansas, 
and is about introducing the increasingly popular modern 
improvement, the electric light, into that great and grow- 
ing State. 

The Dayton Electric Light Company has lately ordered 
an additional installation of one hundred and twenty of 
the Fuller standard lights for use in connection with the 
Jarge plant already in operation in that beautiful city of 
Southwestern Ohio, 

The focusing lights and reflectors of the Fuller Company 
are serving a very useful purpose, and becoming popular 
in connection with steamboat service, and for the illu- 
mination of wharves and docks, on the great lakes and 
rivers of the West. 

The Fuller Company has lately applied to the Common 
Council of the City of Brooklyn for permission to establish 
a system of general illumination for the streets, stores and 
other business buildings throughout the principal streets of 
the city. 





THE ELECTRIC LIGHT. 


NASHVILLE.—The United States Electric Light Company 
will soon establish a local company at Nashville. 

=A LarGE HreaTtTer.—At the Pacific Boiler Works there 
is building a 500 horse-power heater for the Maxim Electric 
Light Company, Philadelphia, Pa. 

CuicaGo,—The foundations for the Western Electric 
Light Company’s new works in Chicago, are being laid. 
The factory, which is to be 250x50 feet, is to cost $80,000, 

A PROGRESSIVE City.—The city of Boston has appropri- 
ated $83,000 for electric lighting this year. This is the 
largest appropriation ever made by any city in this country 
for that purpose. The Brush Electric Light Company, of 
Boston, expects to get most of this lighting. 

BUILDING A RAILROAD BY ELECTRIC LIGHT.—The West 
Shore Railroad contractors are using the electric light for 
night work in the vicinity of Newark, Wayne County, N 
Y. As soon as the ground is soft enough toadmit of plow- 
ing and scraping, the electric light will be used through 
Monroe County. 

THE SUN CaPITULATES.—The installation of 200 Edison 
lamps in the offices of the New York Sun isa notable 
victory for the Edison Company, as one of the principal 
owners of that journal is a heavy holder of gas stocks, and 
it has been the chief opponent of Edison’s system. It hus 
had an article this very month insisting that electric light- 
ing was a failure. 

A DESTRUCTIVE FirE.—On April 21a serious fire took 
place in the building of the Brush Electric Light Company 
in Cincinnati. The damage is estimated at from $40,006 
to $50,000, and the company will be unable to furnish light 
to its customers for perhaps a month, During the floods 
in Cincinnati the gaslamps failed, but the electric light 
took their place. Now the gas will have an opportunity 
of returning the compliment. 

ANOTHER BrusH DIVIDEND.—The Brush Electric Com- 
pany, of Cleveland has declared another dividend of one 
and a half per cent., payablenow. The company’s elegant 
new buildings are nearly completed, and will be devoted 
roger 3 iy the manufacture of storage batteries. The first 
lot of batteries will be placed in the market during the 
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first of May, and will be readily disposed of, as many 
orders are now awaiting to be filled. 


ELEcTRIC LIGHT WIRES IN PITTSBURGH.—The Fire 
Marshal of Pittsburgh, Pa., in his annual report, says he 
has examined all the electric hght lines as they run 
through the city, also the lamps as ne in buildings, 
and finds them to be perfectly safe, He compliments 
Superintendent S. A. Duncan, of the electric light com- 
pany, on the care and skill employed in arranging the 
wires and lamps. Mr. Duncan was formerly a chief oper- 
ator in the Western Union office at Pittsburgh. 


THE BERNSTEIN LiGHT.—The Bernstein Electric Light 
Company, of Boston, has lately made an installation of its 
apparatus in the Boston Post-office building, In the drive- 
way and in the weighing room, sixteen lamps have been 
fitted up of 30 candle-power, nominal, and the results are 
said to be very satisfactory. No details have as yet been 
made public as to the peculiarities of the Bernstein genera- 
tor, which is said to be anovelinvention, and no data have 
been obtained as to its efficiency. 


ELGI, ILL., TO BE LIGHTED,—The City Council of Elgin 
has contracted with Mr. George S. Bowen, of that place, to 
erect seven tubular iron towers, one to be 150 feet high, 
and six to be each 125 feet in height, and to place upon 
them a total of twenty-three Brush electric lamps of not 
less than 2,000 candle-power each, or some other light 
equally as good. Mr. Bowen agrees to produce, operate 
and maintain for five years an electric plant for $6,800 
per annum, and $300 per year for each additional lamp 
that may be ordered. The city is to have the privilege of 
buying the seven towers at any time for $7,300. The con- 
tractor has four months in which to get the electric light 
in working order, but he thinks it can be done and Elgin 
illuminated within three months. 


APPRECIATION OF THE ELECTRIC LIGHT.—The Baltimore 
Sun speaks in terms of high praise of the Edison lights in 
use in the offices of that journal. It says: ‘‘The Sun’s 
new dynamo machine, weighing nearly five tons, has just 
been received. It contains all of Edison’s latest improve- 
ments and will give about 80 per cent. more light than the 
machine now in use, which it replaces. The Sun ion 
building, with 250 Edison lamps run from this dynamo, 
will be second in brilliancy to no building in the werld. 
As summer approaches the exemption from the great heat 
caused by burning gas will be a boon to the great number 
of busy employés that are through the night actively en- 
gaged in bringing the paper in all its details to perfection 
for its thousands of readers in the morning. The ready 
way in which the light is turned off and on, and the fact 
that no matches are required for lighting up, are among 
the very numerous advantages which the light has over 
the old system of gas.” 





TELEPHONE DEPARTMENT, 


CINCINNATI.—The telephone has brought 130 villages 
within speaking distance of Cincinnati. 

INCORPORATED.—The Egan Telephone and Electric Com- 
pany, of Ranesville, Ohio, capital stock $100,000. 

The Electric Message Company of Belleville, Ill., capital 
$5,000. Incorporators—W. Ww Waugh, Benjamin J. West 
and F. H. Pierper; and the Heisler Electric Bell and Bur- 
glar Alarm Company, of St. Louis; capital $20,000. Incor- 
porators—Charles Heisler, James 8. Garland, Nathan M. 
Heisler, and Jacob Cloes, St. Louis, Mo. 


BIRMINGHAM, ALA.—Mr. D. B. De Forest has been ap- 
pointed manager of the Southern Bell Telephone Com-- 
pany’s office here. The local paper says that the com 
pany could not possibly find a better manager than Mr. 

e Forest. 

THE ROSEBURGH SysTEM.—Mr. George Black, of Hamil- 
ton, Ont., has been at Tottenville, Staten Island, for about 
a week, superintending experimental tests by which mes- 
sages by telegraph and messages by telephone can be 
transmitted simultaneously over the same wire. The tests 
are said to have been very satisfactory. 

A SANGUINE VIEW oF IT.—A Georgia “ Judge,” con- 
sidering the developments of the telephone, believes the 
time will come when its principle will be applied to the 
other senses, and a man can sit down in Atlanta, see a 
theatrical representation in Cincinnati, smell a bouquet in 
New Orleans, taste a fresh oyster in Baltimore, and shake 
hands with a friend in Savannah all at the same time. 

THE TROPICAL TELEPHONE Co.—A telegram from Bos- 
ton says that on April 20 the Tropical Telephone Com- 
pany closed a contract by cable with the National Electric 
Company of Brazil, which will yield a cash income of 
$30,000 to the company and also 20 per cent. of the capital 
stock of the Brazil Company, or $100,000. An executive 
committee was elected, consisting of the president, vice- 
president and secretary, the vice-president to act as gen- 
eral manager. 

A NEw TELEPHONE.—A Youngstown, O., paper says 
that Dr, N. B. Acheson, presumably of that place, has ap- 
plied fora patent on a novel improvement to the telephone 
system. With even the best telephone, it is often difficult 
to hear the aspirates, no matter how distinctly spoken. 
The device of Dr. Acheson, which is simple in construc- 
tion and can be easily attached to a transmitter, obviates 
the difficulty mentioned, rendering every letter clear and 
A telephone expert has examined it, and pro- 
nounces the invention perfect. 

RAPID TELEPHONE CONSTRUCTION.—Andrew G. Haines 
took a gang of three men from the City .of Mexico to the 
city of Oaxaca, in the State of Oaxaca, Mexico,in March last. 
On the 15th inst. he writes: ‘‘We now have 51 subscrib- 
ers connected with our central office, after being on the 
ground less than six weeks. The opening of the exchange 
was celebrated by the merchants and others, and cham- 
pagnes, wines, fruit, etc., were sent to our office in great 

uantities.” Mr. A. G. Haines is the youngest of the 

aines Brothers, who are so well known in their enter- 
prises of promoting telegraph and telephone companies. 


PROFESSOR BELL’S RECEPTION.—The reception given at 
Washington on the 19th inst. by Mr. and Mrs. Alexander 
Graham Bell in honor of the National Academy of Science 
was one of the handsomest of the season. It was the 
house-warming of Bell’s new residence, which was post- 

oned from last winter on account of the serious illness of 

r. Bell’s little child. His house on Scott circle is one of 
the most elegant of a large neighborhood of elegant resi- 
dences. Over 600 invitations were issued. The center- 
piece of the supper table was an immense floral bell, and 








at either end was a representation in flowers of a tele- 
phone. 
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ToLzpo, O.—Mr. H. N. L. Bernard, who resigns the 
management of the Toledo exchange to accept the posi- 


Two LEARNED JUDGES.—To illustrate the wide range of 
authors from whom judges of courts are sometimes forced 


They are then subjected toa cherry-red heat in this cru- 
cible for four or five hours, and afterward kept two or 


tion of division superintendent of Indiana, was presented | to draw in e on or confirmation of their a three hours in a boiling solution of sugar, though they are 
by the yt a the exchange with an appropriate ex-| Judge Reid, of the Superior Court, at Frankfort, Ky., in| taken out and allowed to cool two or three times, so that 
on of their good will on the decision reversing the case of T. J. Sullivan va. J. A. | the syrup may more easily penetrate into the pores. After 


turday last. Mr. F. F. 
ves, of the Sandusky exchange, succeeds Mr, Bernard 
as at Toledo. The material for the line to con- 
nect Toledo and Fremont is on the ground and work is 
about to be commenced. This will give Toledo connec- 
tion, through the Fremont exchange, with Clyde, Fosto- 
ria, Port Clinton and other towns. 

AN IMPORTANT TELEPHONE MEETING.—A meeting was 
held at Davenport, Iowa, on the 2\st inst., of stockholders 
of the Midland, the Central and the Western Telephone 
companies, The outcome of the meeting, which was pri- 
vate, is said to have been that the representatives present 
favor a grand consolidation of these three companies, con- 
trolling Ohio, Indiana, Illinois and Iowa. One-third of 


Kuykendall, from Watren County, in reference to a con- 
tract involving pen and dependent on a message claimed 
to have been delivered by telephone, says: ‘* He was not 
accustomed to the use of the instrument, or, in the lan- 
guage of Uncle Remus, was unable to holler in the box and 
thus leave. his remarks.” Judge Bowden not long ago 
having drawn from Hoyle, should suggest to the Librarian 
the necessity of buying ‘‘ Hoyle on Games” and ‘‘ Remus 
on the Telephone” as reference books for the courts and 
bar of the State.—Cincinnati Commercial-Gazette. 


Stock QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted on Wednesday of last week and 
ednesday of this week as follows : 


washing in water, they are dried slowly for fifteen bours 
in stoves, after which they are again calcined in the cru- 
cible and once more boiled in syrup, the process being re- 
ted three or four times, or until the proper density has 
n attained. 
EDISON ELECTRIC METERS—COMMUTATOR-SPARKING, 

(A) What kind of meter is used in the Edison electric lighting 
system in New York to ascertain the amount of electiicity con- 
sumed by each customer ? 

* (B) Are there any dynamos that do not .. at the commuta- 
tors ? G. W. N., New York City. 

(A) The Edison electric meter depends on the fact that, 
in an electroplating bath the amount of metal dissolved 
or deposited by electrolysis is directly proportional tu the 


the consolidated stock will be sold to the Bell Telephone April 18. April 25 : 
4 . . | amoun urrent passivg, and to the time of duration 

Company, as a guarantee that the stock will not pa into | Western Union Telegraph........ ...... 13334 Pizhe the pecs Pn . so a hen a current of he x ecko 
other hands, which may be opposed to the Bell people. Mutual Union Telegraph eeoveeses eeeres 20 Le of one amyére is passed for one hour between two zinc pilates 
The Western Telephone Company has now exchanges in| American Cable..................+++0+ 66% 66% Jin » zinc sulphate solution, the amount of zinc dissolved 
some fifty towns, such as Muscatine. Clifton, Lyons, Iowa, | American District Telegraph.... ...... 33 33 trot: the itive plate. of anode, and deposited on the 
and Coal Valley, Milan, Rock Falls, Sterling, Geneseo, | Edison Illuminating Co........ ... bende 55 58 re pos piate, stg pose 
Cambridge, Rock Isiand and Moline, Ill. The other com-| U2 round Electric Cable.......-... 55 so positive plate, or cathode, be equal to 1.336 milligrammes, 

ion 2 . ‘SMittend and the Os aor al ki U. 8. Electric Light.... ........... Seka reper 128 then the amount transferred by a current of twice this 
panies, ah an xh, D rd ee ta Le | GROW. TONIes coos 0005 accnees 3 ius OR 40 volume, or acting for two hours, will be twice as great, 
numerous toll lines. A stockholder of the Iowa Telephone | Mexican Teiephone................ .... Ba 8 and the amount transferred with a current of half 
Company states that the company is likely to go into the/ Tropical Talepbone........ Bap Se 2ih 24 {the volume. or acting for only half the time, will be 
consolidation. It is agreed that the new company may | American Beil Telephone.... .......... 225 225 only one-ha lf as much.  LEdison’s meter is "i. fact 
buy and manage avy independent lines and smal! com-/| Northern Telepbone.... ............... 145 foes made up precisely of two amalgamated zinc plates in 


panies which are now or which may be organized. 


A Sr. Lovis Dectsion.—It seems there is at least one 
city where telephone companies are allowed to have some 
= The urt of Appeals at St. Louis has just 
affirmed the decision of the lower court in favor of the 
Bell Telephone Company of Missouri, in the suit brought 
by the Julia Building Association, of that city, for an in- 
junction aguinst the telephone company. The plaintiff 

ad, with the knowledge and consent of the city officials, 
extended the basement of a building so that the retaining 
wall wus under the street, beyond the sidewalk. The tel- 
ephone company, under a concession from the city, com- 
menced gam | holes through the sidewalk flagging, just 
within the curb, for the poles, which descended into the 
retaining wall of the basement to the depth of seven or eight 
feet. The plaintiff alleged that the poles and wires would 
be detrimental to its business and property, and the inser- 
tion of the poles would weaken and injure the walls and 
reduce the rental value of the property. In reviewing the 
case the appellate court held that the concession made to 
the plaintiff was in the advancement of a mere private in- 
terest, while the subsequent concession to the defendant 
corporation was a dedication to the welfare of the public, 
and that the concession to the telephone company was in 
effect a revocation of the prior concession to the plaintiff. 
The injunction was therefore refused. 


THe ‘‘ SECRET” TELEPHONE FOR MAKING EAVESDROP- 
PING IMPOssIBLE.—The National Secret Telephone Com- 
y claims that it can insure the transmission of messages 
tween the sender and the receiver in such manner that 
they cannot be taken off from the wire by induction or by 
cutting in and tapping the wire. To effect this the im- 
pulses from the transmitter are divided and transmitted 
over two independent lines of wire, one-half passing over 
one circuit and one-half over the other, and at the re- 
ceiver are gathered up, adjusted in their proper order, and 
from a single wire articulated in distinct words. This 
division of the impulses is effected by a switch, operated 
by a very rapidly revolving, small electric motor, which 
opens the wires alternately to the current, Thus the word 








DEPARTMENT OF INQUIRIES, 


CONNECTIONS OF TELEGRAPHIC APPARATUS IN A WAY STATION. 

Please tell me how to connect an instrument with telegraph 
lines—not how to open an office,but bow to connect a passing line 
with an instrument. W. W. W., MyERstTowy, Pa. 

The line is cut and the two ends are brought into the of- 
fice or place where the instruments are to be used by 
means of *‘ leading in” wires, generally of copper because 
it is more pliable and easy of handling. The connections 
are made so that the current on the main line may pass 
from one leading in wire to the key and from the key to 
the electro-magnet of the relay and thence to the other 
leading-in wire. That is to say, the key and the magnet of 
the relay are included in the main circuit. No ground is 
necessary if the circuit is closed at both ends of the main 
line. The sounder is placed in the circuit of a local bat- 
tery of a few cells, together with the make-and-break of 
the relay. In other words, every time the armature of the 
relay moves it should act upon the local circuit so as to 
cause the sounder to repeat every signal passing on the 
main line. 


THE BLAKE TRANSMITTER AND LONG-DISTANCE TELEPHONY. 
Why will one cellof battery on a ‘‘ Blake” talk better thauv 
two or more, and why will it not talk on long-distance lines ? 
If one cell talks plainly, say fifty miles, why would not two cells 
talk plainly a hund miles ? hat isthe difference between 
a Blake and a lorg-distance instrument? What is the longest 
distance over which a Blake transmitter has ever been used ? 
J. W. L., Paris, Ky. 


The Blake transmitter, or indeed any form of the micro- 
phone, performs its functions by causing vanations of 
resistance with the primary circuit, for it is plain that 
when the diaphragm is vibrating the carbon buttons are 
alternately in closer and in looser contact. The difference 
may be equal to several ohms, The transmitter is nothing 
more, in fact, than an instrument which adds resistance 
to the circuit for a brief instant, and takes it off for an 
equally brief period; and as Jess current passes when the 





a solution of zinc sulphate. There are two such: meters 
at euch place, one being intended as a check upon 
the other. They are each placed on a shunt or derived 
circuit from the conductors leading to the lamps in the 
house, the resistances being proportioned so that only a 
small known portion of the current passes through each 
meter on its way to the lamps, the amount pussing 
through one meter being, however, four times greater 
thar that passing through the other. Whenever the cur- 
rent is used in the lamps, it causes the electroly in 
each meter, whereby one plate gains in weight while the 
other loses an equal ammount. At convenient times, these 
zinc plates are weighed. The amount of zinc deposited, 
in milligrammes, divided by 1.336, will give the number 
of ‘*‘ampére-hours” of action in the cell, and if each cell 
has worked properly, the results will be four times larger 
in one. As these ampére-hours represent only a fraction 
of the whole current which has passed, say one-hundredth, 
and ome four-hundreth, they have to be multiplied by 
their respective resistance ratio to give the true 
total. There are, of course, a few particularities of de- 
tails, some of which are quite important ; for instance, 
the introduction of a small resistance eoil whore increase 
of resistance by heat may balance exactly the decrease 
of resistance of the solution itself, by heat. 

(B) There are nodynamoelectric machines known which 
are not liable to spark when the conditions of normal 
working are not present. The subject of commutator 
sparking will be found treated in ‘‘ Elk ctric Lighting, 
¥ -” in No, 6 of the present volume of THE ELECTRICAL 
WORLD. 








ELECTRICAL PATENTS ISSUED 


And dated Tuesday, April 17, 1883. 
Apparatus for covering telegraph cables; John Rober- 
os Brooklyn, N. Y...... cee bheinns staat e ose eceseses 275, 859 
Cylinder for rotary armatures; James F. Gilliland, Io- 
Gianspolis, Ind. .......ccccccccccccccrcvesssecescccsss 276,024 
Dynamo electric machine; Wensel Morava, Chicago, Ill. 276,063 
Electric signaling apparatus for railway trains; George 





Constantinople, for instance, sent in secret, would go over , Bi 
the wires alternately in something like this shape : resistance is greatest and more when the resistance is| _M. Bedinger, Jr., ae wo sa ihnnss 275,879 
Cnato * least, a pe gi tet rre arises in nl cowie. Sn the suntan ——% ~ tl railway signals; O>car Gassett, Bos- ans ten 
ra) st nin Pp is said to ‘ ‘wavy’ or ‘* un ulatory.” ow the is- a2 _. eee eeee he aadlae Reg on th. eer eeee he at be . 
and could be patched into understandable form only by/|tinctness of the articulation depends on the distinct- eSrokive NY. ee 2% ° La ” coe ¥ ‘ ee 276,038 
passing, in order of its sections, into the receiver. To the| ness of these waves. It is important, therefore, that they | Electric signaling apparatus for telephone lines; Daniel 
ear of a person tapping the wire the message sounds like| should be as marked as possible, and consequently the} Drawbaugh, Eberly’s Mill, Pa...........+..+-sseseees 276,136 
nothing more than a meaningless buzz. more sensible the variation of the current by the change | Electric interlocking switch and signal; Oscar Gassett 
In practice it is not expected that the secret system will| of resistance at the carbon buttons, the better; it is here| avd Israel F inet, Fasten, Maes... aves nao salnaghar® ptineg ned 
be generally employed except by brokers and others whose | that the advantage of using one cell is plainly seen. A Saee Laer A pA wey Odell. Chiceeo ee O75 845 
business is necessarily of a private nature, and the double | resistance of three or four ohms introduced in a circuit of | Foyadescent electric light; Thomas L , Aerandaily ‘Asbo. 
lines will be put in for it only when they are expressly de- | fifty cells and taken off again would scarcely make any} ville, N.C.........0. ++: Hota ae air dasa seces 276,183 


sired, For these one electric motor at the central office, 
or telephone exchange, will suffice to issue secrecy on all 
lines connected with the central office. Private lines will 
require an electric motor at one end to do the switch- 
ing of the current. Mr. Randall and the directors of the 
company believe that the power of their instruments will 
enable them to work through underground wires and pro- 
perly insulated cables. 





MISCELLANEOUS NOTES 


STILL PROGRESSING.—A representative of the firm of 
J. H. Bunnell & Co. sailed for Europe on Saturday last. 
While there he will endeavor to arrange, on behalf of 
Messrs. Bunnell & Co., for the general agency in this 
country of some of the English electrical specialties. 


AN ORDER REVOKED.—The order mentioned in our last 
issue as having been issued placing on the list of frauds 
the Portable Electric Light Company, of 22 Water street, 
Boston, has been revoked by Postmaster General Gresham, 
on the ground that the article advertised for sale is 

om , and cannot therefore be classed as a fraudulent 

evice, 


_ A New Stace Errect.—A novel application of electricity 
in the uction of stage effects wus introduced in the 
Bijou eatre, Boston, on last Thursday, in the first 
presentation of the comic opera of ‘‘ Pounce & Co.” In the 
second act a number of silk looms are represented as_being 
in operation, the power being furnished by an Edison 
electric motor. 


THE Paris CoMMISSIONERS.—Professors Trowbridge, of 





impression; but as we diminish the number of cells, the 
effect becomes more and more striking, until with one 
cell it is very apparent. The electromotic force of the 
secondary impulses that go over the line depends in great 
measure on the abruptness of the waves in the primary 
circuit, and if the transmitter is not adapted to produce 
very great fluctuations of resistance at the carbon but- 
tons, then it will not be able to transmit beyond a certain 
distance. This is the reason why the Blake transmitter 
has not been able to work beyond about four hundred 
miles—the greatest distance over which it has worked 
successfully. In the recent long-distance transmitters 
the ¢ontacts are very delicate and so arranged that the 
same vibration makes a greater variation of resistance 
than with the Biake, so the action in the induction coil is 
more energetic, and the electromotive force of the in- 
duced impulses is higher, and consequently their distinct- 
ness is greater. The main obstacle to contend with in 
long distance telephony is the phenomenon of retarda- 
tion in the impulses, and that is the reason why they 
should be sharp and well defined, that they may not merge 
into each other by the retardation or prolongation. 


MAKING CARBON PLATES. 

How canI form common carbon (that obtained from gas- 
works) into plates? I have occasion to use a great deal of it and 
find it difficult to *‘ grind down.” There is a way of preparing it 
so it can be pressed into the desired shape, is there not ? 

J. W. C., Massillon, O. 

There are many methods of preparing carbon rods and 
carbon plates, and the various manufacturers of carbons 
the weald over have all their own little secrets, to which 
they ascribe the peculiar merits of their products. Toa 
certain extent, however, they all seem to proceed in the 
same manper. The carbon is ground or pulverized to ap 
impalpable fineness, the fine grain of the carbon plate de- 


Speed regulator and reversing device for electric motors; 
Eusebius J. Molera and John C. Cebrian, San Fran- 
TEAR co. cc's pemenne s > ehedde ehaaeadect’cousbase aden 275,842 

Secondary battery; Charles F. Brush, Cleveland. UO... .275,085-6 

Storage or secondary battery; Charles J. Van Depoele, 

Ch CC sikh a> oo we Kod uc ens smibaieds 4 ¢ounenn 276,099 
Telegraphic relay ; Josepb P .Smithers, Brooklyn, N. Y.. 276,087 
Telepbone transmitter; Daniel Drawbaugh, Eberly’s 

MINS ccs occ cco dccdcc cease canes VabeeireesUiieites (ee 276,137 


BUSINESS NOTICES, 


Among other new advertisements which appear in this 
issue will be found that of the Repauno Chemical Com- 
pany, under which title have been cansolidated the 
high explosive interesis of the Hazard Powder Co,, the 
Laflin & Rand Powder Co., and Messrs. E. I. Dupont 
De Nemours & Co. Each of the respective com- 
panies named have been so long and favorably known 
throughout the country that the consolidation thus rep- 
resented requires no indorsement of ours. The intention 
of the new company to e-tablish its agencies in the lead- 
ing countries of South America, Australia and other 
foreign lands, will be an index not only of itsstrength and 
enterprise, but also of its determination to contest the field 
at large with foreign as well as domestic competitors. The 
company is under the general management of Mr. 8, T. 
Apollonio. 

The attention of persons interested in local telegraph and 
telephone organization is respectiully called to the elec- 
tric lighting system of THE FULLER ELECTRICAL CoM- 
PANY, and the practicability of making arrangement with 
that company for the introducticn of its apy aratus, either 
in isulated plants or through tbe formation of local com- 








Cambri Mass., Rowland, of Baltimore, and Barker, ef | pending largely onthis step. As a paste, M. Carré, whose | panies desiring to engaye in the business of electric light- 
Philadel visited the Department of State at Washing- | fame is catablished in hinanenaaiien by the superior car-|ing. The specially valuable features of this company’s 
ton on 19th inst., to arrange the details of the electrical | bons which he makes, uses a mixture of thirty parts of| system may be seen by examiuation of its apparatus in 








experiments to be condu on the part of the Unlted 


cane sugar and twelve parts of gum, properly dissolved. 


Boston, Worcester, Providence. New York City, Brooklyn, 
Jersey City, Paterson, Philadelpbia, Hartford, Lancaster, 








i tse inidntalaan eh beso 





States with reference to the international conference to be | The carbon powder is then mixed with this syrup and the t 
held at Paris next October. It was arranged that Professor mixture subjected te strong pressure in iron molds, or, in| Scranton, Syracuse, Rochester, Buffalo, Pittsbirgh, Wheel- 
Rowland should conduct the experiments to determine the | making electric light carbons, it is forced out through a| ing, Steubenville, Xenia, Dayton, Grand Rapids, Chicago, 
standard of electrical resistance, Professor Trowbridge the | die by hydraulic pressure. The molded carbons are then | Springfield, Belleville, St. Louis, St. Paul, and many other 
experiments relat to atmospheric electrical disturbances, | laid horizontally in layers in a crucible, usually of iron,|smalier places throughovt the country. Correspondence 
and Professor Barker those which look to the determina- | sufficient space being left for a layer of powdered carbon | is invited. THE FULLER ELECTRICAL CoMPaNyY, 

tion of a standard of light. ‘and a layer of sand, over which the cover is fastened, 44 East 14th street, New York City. 
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All Persons Sending for 
Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 
advertisement in 





RANK EET, NEW RK, for set of beau- 


R 
| Advertising Cards. 
set of ** GILT PALETTEs.” ™*~“ 


CARD WHITING, 50 Nassau St., N. Y. 


ENRY COLLINS & CO., 79 
NASSAU STREET, New York. Just Ovr— 

Our 12-p.ge price list of postage stamps and albums, 
sent on receipt of three cents. pr 


MUSI Without a Teacher. 


, . 

Soper’s Instantanious Guide 
to Keys of iano and Organ. Price, $1, Will t ach any 
person to play 20 Pieces of Music in Qne Day. You 
conldn’t learn itf oma Teacherinamonth for $20. Try 
it and be convinced. Samp e copy will be mailed to any 
Address on receiptof 2ic nas in Stamps by HEARNE 
@ CO,: ablishers, ll Frankfort St., New Work. 


He PENMAN ART JOURNAL 
1S THE BEST AI LZ TO GOOD WRITING 
PUBLISHED. ' 27 Seo 3 THREE CENT 
STAMPS FOR A ‘ Z7SSINGLE COPY. OR 
<5 WITH PREMIUM. 

—_ Publisher, 

—— new YORn. 


CARD COLLECTORS, rs.8% 2't0 





Send two 3e. stamps for tne new 
















Address D.T.AMES. 
205 BROADWAY, 





THE ALBUM WRITER'S FRIEND, 


Containing 300 Choice Gems of Poetry and Prose 
suitable for writing in Autograph Albums. 
Some*#iing that everybody wants. 64 pages, 
paper covers, 15 cents; cloth, 30 cents. Stamps 
taken, Address J. S. OGILVIE & CO., 87 Rose 
St., New York. 





‘ To secur: 
IG 0 future trade. 
we will on receipt of 5—3 
ct, stampsand Names and 
Address of 4 friends, send this 
elegant Tortoise shell 4 blade 
4% in. Steel Knife with Tooth- 
m pick and Toilet blade, or 2 for 
; 23 cts. and8 Names. Address 

E. LOWEY, 85 Nassau St., N. Y. 












BATTERY JARS. 
ELECTRIC LIGHT GLOBES 


OF ALL KINDS 
MANUFACTURED BY 
Empire State Flint Glass Works. 
F. THILL, 104 to 112 KENT AV., 
Brooklyn, E. D., N. Y 


TELEPHONE SERVICE . 
Without Induction and Mild, Clear Ar- 
ticulation. 


Nos. 14 and 12 Spiral Wire for long and short 
lines. 
American Spiral Telephone Wire Co., 
43 Milk St., Boston, Mass., U. S. 


EYE STRENGTH AND BEAUTY. 








For eyes tired, weak, over- 
worked, spectacled or painful 
(or for nervous headache or 

* neuralzia) there is no aid like 
‘ the Knickerbocker Sight Pre- 
‘ server and Restorer. No liquids, 
no mechanical appliances. Cir- 
culars mailed free. Special 





— Be to first purchaser in a 
locality. ANDERSON & CO., 317 Broadway (Room 
1 e 


Ja aNe 





CHARLES L. BLY | 


(Successor to Stearns & GEORGE), 


TELEGRAPH AND ‘TELEPHONE LINE CONTRACTOR, 
Manufacturer and Dealer in 


Electrical Instruments ard Supplies, Burglar 
Alarms, Electric Bells, Annunciators, 
Watch-Clocks, and Electric 
Gas Lighting, 

37 PEARL STREET, BOSTON, Mass. 


31,000 OPERATORS WANTED. 


Increased salaries. Secure agency for latest, 
most attractive and fastest selling books out, 
“Spy of the Rebellion.” 700 vages mervelous 
spy work during the late civi] war; “ Profes- 
sional Thieves and Detectives.” 600 pazes of 
thril'ing adventurss with notorious criminals: 
great part devoted to Telegranby and Operators; 
profuselv illustrated. Both books written by 
Allan Pinkerton, world-renowned detective. 
Circulars and terms free. K. 8S. V. RAN- 
DOLPH. Publisher, 815 Clifton Place, Brook- 
lyn, N. Y. 


Attention, Book Buyers! Big Pay to Agents! 
Electricians, Engineers. Mechan- 
co) P F R A TORS * ics, M'll Owners, Manufacturers, 
Builders, Miners, Merchants, Farmers. ete., will find in 
Moore’s UNIVERSAL ASSISTANT AND COMPLETE MECHANIC. a 
wor* eontaining 1,916 pages, 5 Eneravings, 46° Tables 
and over 1,000,900 Industrial Facts.Calculations, Process 
es. Secrets, Rules, ete.. of rare uw ilitv in 2 Tredes. A &5 
book free by mil for $2.59, worth its weight in cold to 
any Mechanic. Farmer, or Business Man. Agents Wanted. 
Sure sale everywhere for all time. One agent reports 
$137 59 earned in 6 days. Another has paid for two 
farms. Forlll Contents, Pamphlet, Terms and12*-page 
Catalogue of nearly 3,900 Standard Books, address 
NATIONAL BOOK CO., 73 Beekman street, New York. 


j A warm iron passed over 
& C0 \ the back of these PAPERS 
a 











TRANSFERS the Pattern 

to avy fabric. Designs in 
- Crewel«, Wmbroid- 
ery. Braiding and 
Initial Letters. 

New Book hound in cloth. 
showing all Briegs & Co.’s 
Patterns. including over 40 
new designs, sent on receipt 
of seven 3-cent stamps. 


104 FRANKLIN ST, ¥. Y. 


Retailed by the leading 
Zephyr-Wool Stores. 


BRIGHS 
1 


% = 





The Operator and Electrical World. Pr amoters and Brokers 





ARTISTIC 


NEEDLE WORK. | 


12 Elegant Darned Net Puat- 
terns; Artistic Designs for 
Kensington Needie-work, such 
as sprays and bunches of Roses, 
Daisies, Pansies, Ferus, Apple- 
blossoms, &c.; @5 border Des- 


| i of flo 

mbroidering dresses and other 
garments ;and 2& Elegant De- 
signs for Corners, Borders, and 












HAINES BROS., 










Covers, or Scaris, Tidies, Lam- 
progeny &c.—all for 8 cents, 
Electrical Stocks ad Specialty terns, consisting «f Flowers, Corners, Borders, Outline 
8 Figures (see cut) Initial Letters, &c., with Powder, Distri- 
\ butin Pad, &c., @O cents; with 15 Patterns, #1 
rT 
1883 $2.50 ate : 
, Hn eg a eee Stan #UB.CO: 41 baresy St 8. © 
tinent. 
Published for Berly by Dawson & Sons, London. 
Mailed, registered, on receipt of $2.60. 
Address CUMMING & BRINKERHOFF, General | 


: centres for Piano-Covers, Tabie 
65 BROADWAY, N, Y. rigea ease 
a mt post-paid. 
Stamping Outfit of Ten full size as Perforated Pat- 
iC 
k, MANUAL of NREDLE-WORK, &c., teaches how 
to do all kinds of EMBROIDERY, Knitting, Crocheting, 
. . 
New Electrical Directory, § —————__--—— 
Covers United States, Great Britain and the Con- MT i; 
Com. Advertiser:—*‘No one with electrical interests 
can afford to do without it.” 
Agents, 219 East Eighteenth street, New York City. | 


United 
States 
oon Mutual 
ACCIDENT 
= Association, 
320 Broadway, 
N. Y. 


PACK OF WONDERS 


Contains 8 Photos of Mrs Langtry in 
differen: positions. i i‘hoto. ofJennie 
Cramer, 5 Beauti(ul Actressesin stage 
costume, 1 Pack **Hold to light” 

1 Pack Acquaintance cards. 15 Pleas- 
ant games, 1 Imit. Silk Handkerchief, 
1 Pack frick Cards. 1 Bird and Animal 





Bo eeeecy y decent be AAS lap 
. astor, J. K. Emmetete. u- » 
2 Book © 5,000 Accident Insurance. $25 
nial site Boo 2 eoues bo Ys Ntene } eekly Indemnity. Membership Fee, 
es. 1 pkg, Masquerade Scenes. $4. Annual cost about $11. $10,000 In- 
Comic Cards. @I beantiful Chromo, BE surance, with $50 Weeklv Indemnity, 
ooo" BUOU NOVEL tu. ¢ at Corresponding masee Write oF call 
Ww Street, New York, - or Circular an e P 
noite cone sade EUROPEAN PERMITS WITHOUT EXTRA 
CHARGE. 
CHAS, B. PEET 7 Rogers, Peet & Co.), Pres. 
JAS. KR. PITCHER, Secy. 
320 and 322 BROADWAY, NEW 1 0KK 


THE OPERATOR 


A JOURNAL OF 


‘Telegraphic Literature, News 











by drawing in rags, or worsted yarns, carpet filling, | 
directions, sent by mail, Postage paid, on receipt of PUBLISHED ON 


| " 
| and Miscellaneous 
or ravelings into one uf my Stamped Burlap Patterns | 
in Turkish Floral and Animal Designs. Easy and fas- | 
$1. Send for circular; mailed free. 
G. C. SCOTT, #2 New Church St.,N. Y. | THE Ist AND 15th OF EAOH MONTH 


Make Your Own Turkish Rugs | Reading 
. 

cinating work. Large sample, with hook and full | 

Cor. Cortlandt, Pearsall Building. 





} 
| SUBSCRIPTION, IN ADVANCE, 
GOOD FOR 


LOOK! | ONE DOLLAR A YEAR. 


LOOK !: | 
The Magic : 
REVEALER. | Postage Prepaid to any part of the United 


Examine the Hidden Beautiful won- States or Canada. 





ders of nature. Something that every 
To Foreign Countries the Subscription, Post- 


| 
young man sndwoman wants. Will | 
magnify 1000 rimes, This is something 
AGE PREPALD, is $1.50 a Year. 


entirely new anda fare hargain to 

those who wish to see the Beautiful 

in Nature Revesled. Price, 2c. Five 

fr $1 Siiveror P. 0. _~ All 
e 


pandsomely mounted, in Orelds, and W. J. JOHNSTON, PUBLISHER, 
tion on receipt of price. 

Address, SHERWOOD & Co. 9 MURRAY ST., 
NEW YORK. 


NIVOY ddd LON TIM > 


Williamsburgh, N. Y. 














THE 


Anuugit RES ELECTRICAL WORLD, 


Ring Given AN ILLUSTRATED WEEKLY REVIEW 


Away! of Current Progress in Electricity and its 


Desiring to introduce our ckarming Dlustrated Paper, i i i 
THE HME MAGNET,into every home where te is Practical Applications, 


not already taken, we make the following astonishing of- 
fer: On receipt of 4% cents in P. ©. Stamps we will 








mail you the NW. ¥. HOME MAGNET fer 6 Moaths. | 

We will also send you free this Elegant Rolled Gold. TERMS OF SUBSCRIPTION, 
Wedding “ing. which has never been sold forless than | 

$2.00. This remarkable offer is made simply to intro | Invariably in advance: 


duce our paper into new homes. We have contracted 
for 5.000 Rings. Order now, as they will soon be 


oe RE are net more thee, plonsed we itt oymee One Copy, 1 year, Postage Prepaid, $2.0 Oo 
Six Months, $1.00; 


trated 8 page Family story Paper, filled with charming 
Three Months, 50c. 


Stories. Sketches, Household Notes, Puzzles, ete.; in 
fact, everything to amuse and instruct the family cir. 

Clubs of 5 or more yearly subscriptions 
| #1.50 each. 


cle. Addres8 
THE BUTLER HARD RUBBER C0. | a Copy for a year FREE tothe getter-up of a 


HOME MAGNET PUBLISHING CO, 
club of 10 at the specia) $1.50 rate. 


FeO WARREN ST. N. WV 
actrical Supplies, | No one who desires to keep abreast of the won- 
| der. i i 


Yo 
‘ful activity in Klectrical Discovery and 


| Intention that characteri 
33 Mercer St.,New York. | ditxourt renee our Hime should be 


| The Postage to any part of the Wnited States 
lor the Dominion of Canada is always prepaid 


R ( T bi it by the publisher, and addresses are changed as 
eet l eT, 0 5, l Ing, C., | often as desired, without extra expense. 

| To sorely countries in the Universal Postal 

RUBBER HOOK INSULATORS. | Union—which includes Newfoundland, England, 

| France, Germany, Australia, etc.—the subscrip- 

Key Knobs, Switch Handles, tion price, postage prepaid, is $3.00 per annum. 

Magnet Covers, Magnet Heads, . a by pon ee grees, pay sogisteres 

e or express, . 8. postage stamps taken, 

Window Tubes, with Heads, | Address communications and make orders 

Battery Cells, Battery Syringes, | payable to 

And Specialties of any Required W. J. JOHNSTON, Publisher, 

Character, No. 9 MUBRBAY ST., NEW YORK. 











Manutacturers of 


JOHNSTON’S 


Electrical Agency, 


FOR PROCURING 


ELECTRICAL PATENTS, 


AND FOR 


General Expert Electrical Work. 


This agency, which we have just opened, com- 
prises two distinct departments, each of which offers 
electrical men and the public generally specia 


facilities never before placed at their command. 


The Patent Department 


is intended as a special convenience to electrical 
iaventors and others desirous of securing their rights 
to inventions of various kinds by Letters Patent, 
either in this country or abroad, and is prepared to 
attend to general patent busine: g -n all its details. It 
isin cLarge of a corps of able ELECTRICIANS and 
PATENT SOLICITORS, and possesses advan tages 
for taking out electrical patents not afforded by 
any other agency. 

Inventions examined and advice given free. 

Caveats filed, specifications and drawings prepared 
with conscientious attention. 

Applications filed and prosecuted with diligence. 

Searches and repurts made as to patentability, in 
fringement, etc. 

Inventors of electrical devices who wish their cases 
to receive skillful and scientific attention will find it 
to their interest to have their business done through 
this agency. 

Terms very moderate. Prospectus sent on appli- 
cation. 


The Technical Department 


is opened to the public as a medium of general 
technical information on all matters relating to 
electrical science. Some of the most noted elec. 
tricians and experts are affiliated to this agency, and 
we are in a position to guarantee satisfaction to all 
desiring to avail themselves of its superior advan- 
tages. 

All persons desiring to consult with experts on 
electrical business of any kind will find our agency 
& most useful and convenient one. 

Capitalists desiring expert reports on electrical 
inventions and systems will have their wants at- 
tended to with the assurance of getting honest, im- 
partial and thoroughly competent advice. 

Advice given to parties about to adopt systems of 
electric lighting. 

Installatious projected and electrical details of the 
same properly attended to. 

Designs, working drawings and estimates for all 
kinds of electrical construction. 

Experiments directed and carried out. 

Information procured for inventors, scientists, 
experimenters, etc. 

In short, this agency will place its experts at the 
disposition of the public in all matters coming within 
the province ot the electrical engineer, and clients 
may always rely upon conscientious, painstaking 
and thoroughly intelligent work at reasonable rates. 


For further information address 


W. J. JOHNSTON, 


Office of Tae ELzctricaL WoRLD, 





No.9 Murray Street, New York. 
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L. G. TILLOTSON & CO. 


THE OLDEST AND LARGEST RAILWAY AND TELEGRAPH SUPPLY HOUSE IN AMERICA 


MANUFACTURERS, IMPORTERS AND DEALERS IN 


TELEGRAPH MACHINERY AND SUPPLIES, 


THLEPHONE MATERIAL, 


Submarine Cables and Electrical Apparatus of Every Description. 


THE LARGEST STOCK, 
THE GREATEST VARIETY, 
SUPERIOR QUALITY OF MATERIAL, 
AND LOWEST PRICES. 


TELEGRAPH INSTRUMENTS, ALL KINDS, SPRING REGISTERS, WEIGHT KEGISTERS, LARGE RELAYS, MEDIUM 
RELAYS, SMALL RELAYS, PONY RELAYS, POLARIZED RELAYS, BOX RELAYS, W. U. RELAYS, POCKET RELAYS, 
GIANT SOUNDERS, RAILROAD SOUNDERS, REPEATING SOUNDERS, COMBINATION SETS, AUTOMATIC KEPEATERS, 
LIGHT LEVER KEYS, HEAVY LEVER KEYS, STEEL LEVER KEYS, CURVED LEVER KEYS, STRAIGHT LEVER KEYS, 
TUP CONNECTION KEYS, LEGLESS KEYS, CUT-OUTS, SWITCHES, PULE CHANGERS, CIRCUIL CHANGERS, LIGHTNING 
ARRESTERS, GALVANOMETERS, RHEOSTATS, PRIVATE LINE INSTRUMENTS, BINDING POSTS, DOUBLE CONNECTERS, 
LOCKWOOD BATTERY, CROWFOOT BATTERY, GRAVITY BATTERY, WATSON BATTERY, CALLAUD BATTERY, EAGLE’S 
BATTERY, DANIELL’S BATTERY, GROVE BATTERY, TYNDALL’S BATTERY, CARBON BATTERY, NITRO-CHROMIC BAT- 
TERY, SMEE BATTERY, LECLANCHE BATTERY, GRENET BATTERY, BUNSEN BATTERY, FULLER BATTERY, LARGE 
PLUNGE BATTERY WITH WINDLASS. 

BLASTING APPARATUS, ANNUNCIATORS AND BURGLAR ALARMS, ELECTRIC BELLS, ELECTRIC LIGHTING APPA- 
RATUS, MEDICAL BATTERIES. 

CONSTRUCTION TOOLS OF EVERY DESCRIPTION, AUGERS, BITS, AXES, BODY BELTS, DIGGING BARS, CROW- 
BARS, TAMPING BARS, PIKES AND POLES, BIT BRACES, RATCHET BRACES, CHISELS, CANT HOOKS, ECCENTRIC 
CLAMPS, ECCENTRIC CLAMPS WITH PULLEYS, COME-ALONG CLAMPS, CLIMBERS, DRAW-KNIVES, GIMLETS, HATCHETS, 
HAMMERS, WIRE REELS, TAPELINeS, PULLEYS AND TACKLE, SHOVELS, SPOONS, SAWS, SPLICING CLAMPS, SCREW- 
DRIVERS, RATCHET SCREW DRIVERS, TREE TRIMMERS, TOOL BELTS AND BAGS, VISES AND STRAPS, WIRE STRETCHERS, 
WIRE GAUveES, WRENCHES, PLIERS AND WIRE CUTTERS, HAND-DRILLS, TAPS AND DIES, SCREW CUTTING TOOLS, IN- 
SPECTORS’ TOOLS, SOLDERING APPARATUS, FIRE POTS, SOLDER POTS, ALCOHOL TORCHES, GUTTA-PERCHA- 
COVERED WIRES, BRAID-COVERED OFFICE WIRE, MAGNET WIRE, ELECTRIC LIGHT WIRE, AERIAL CABLES, LEAD 
COVERED CABLES, SUBMARINE AND RIVER CABLES, CROSS ARMS, CROSS-ARM PINS, BRACKETS, GALVANIZED 
IRON AND STEEL LINE WIRE, SILVER AND GOLD-PLATING APPARATUS AND MATERIALS, NICKEL-PLATING MA- 
TERIALS, DYNAMO MACHINES, BATTERIES AND CHEMICALS OF EVERY DESCRIPTION USED IN DEPOSITING METALS. 


ELECTRIC THERMOSTATS FOR AUTOMATIC FIRE ALARMS. 


GREAT REDUCTION IN PRICES OF THE CELEBRATED PRISM BATTERY, 


Universally adopted by the Telephone Exchanges of the World; is the simplest, the cleanest, the most economical and the most durable Open-Circuit Battery ever invented. On and after 
March 18 PRICE REDUCED TO $1.65 PER CELL. Special Discounts for quantities of 100 cells and upward, 331, per cent. 


THE ONLY GENUINE DISQUE BATTERY, 


Manufactured by the Leclanché Battery Co., can als» be bad of us at $1.25 per cell; in lots of 100 cells and upward at $1.00 net. Beware of Cheap Imitations and Worthless Substitutes. 


THE VICTOR KEY. 


PATENTED DEC. 26, 1882. 











The Most Positive Oontact, No Trunnion Connections, 
| The Lightest Lever, No Side Motion to Lever, 
-_- Pri ce, $2. 50. The Most Perfect in Construction, No Back Adjusting Screw. 





With Top Connections, $3. There is nothing equal to it as a Rapid Writing, Perfect Working Key. 


SENT POST-PAID BY REGISTERED MAIL ON RECEIPT OF PRICE. 


L. G% TILLOTSON & Co., 


NOS. 5 AND 7 DEY STREET, NEW YORK. 


The Best and Hasiest Working Steel Lever Key Ever Made. 





——S> 
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The Electrical Supply 


COMPAN Y. 


The Prosch Telegraph Key 


THE ONLY ABSOLUTELY 
NON-STICKER 


AND 





(This cut is }¢ size.)) 


EASY WORKER. 


A Nickel Plated, with Platinum connections. 
Patented Nov. 19, 1882. 


$3.50. 
[= Sent by registered mail. 


Price, ~ . 





FULL SIZE 


Private Line Instrument. 


No. 1 Key and Sounder only 
$2.80. : 


COMPLETE OUTFITS BY EXPRESS. 
KEYS AND SOUNDERS BY MAIL. 
SOLE AGENTS FOR 
THE UNITED STATES 


FOR 


PROFS. AYRTON & PERRY’S 


Volt Meters, 
Ammeters, 


Ohm Meters, 


SOLE AGENTS FOR 
THE UNITED STATES 


FOR 
ELLIOTT BROTHERS’ 


(London) 


Electrical Test Instraments. 


SOLE AGENTS FOR 
THE UNITED STATES 


FOR 


FRED’K SMITH & CoO., 


GALVANIZED IRON 
Telegraph and Telephone 
Wire. 


Quotations and lists on application. 


The Electrical Supply Co, 


109 Liberty Street, 











DAY’S 


KERITE INSULATED 


Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOODYEAR DAY, 


OFFICE : 120 BROADWAY, NEW YORK. 
FACTORY : SEYMOUR, CONN. 


KERITE INSULATION should be used on elec- 
trical conductors for any of the following 
purposes: 


Submarine, Underground or Aerial Tele- 
graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and ‘Submarine Blasting Purposes, 

or for any other operation which requires per- 

fect, indestructible and permanent insulation of 


electric wires. 
A large number of 


ANTI-INDUCTION KERITE TELEPHONE CABLES, 


some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by all 
leading men connected with telegraphy, oft 
phony, and electric ligbting. 

At the CENTENNIAL EXHIBITION at 
Philadelphia, Sir WILLIAM THOomsoN, the emi- 
nent Electrician and Scientist, awar ded to the 


Kerite Insulated Wire and Cables 
A -‘DIPLOMA 


** Excellence of the Insulation and Dura- 
bility of the Insulator.” 


nr 


For Sale by all Dealers in Telegraphic 
Materials. 


CLARK B. HOTCHKISS, Gen. Agt. 


120 Broadway, New York. 


For 





CHARLES WILLIAMS, JR. 


(ESTABLISHED IN 1856), 


109 Court Street, Boston, Mass., 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO. 





Magneto, Crank and Push Button Call Bells, 
Electric Bells, District Bells and Switches for 
Exchanges, Annuociators, etc. 


Telegraph and Electrical Instruments, 
Batteries, 


Wire, Insulators, and Tele- 


phene Supplies of every Description. 











PHOSPHOR-BRONZE 


its weight per mile. 





——" SPRING 
Phosphor. Bionge. - 
THE PHOSPHOR-BRONZE 


an ee ae: TOUGHEST and BEST for line 
ustie telephones. Will not STRETCH nor RUST. 
SMOKE. ACIDS and DAMPNESS. TENACITY more than FOUR times 


superior to German silver or brass for electrical apparatus. 
extensively used throughout the country. Address 


512 ARCH sT., PHILADELFHI 
Owners of the U. 8. Phosphor-Bronze Patents. Sole Manufacturers of ner «Fa in the United States. 


TELEPHONE WIRE. 


wires of electric 
RESISTS 


PHOSPHOR-BRONZE RODS, 


METAL AND WIRE, 


Already 


SMELTING co. LIMITED, 


‘PA 











W. H. FORBES, President. 


OUND LINE 


THE AMERICAN BELL TELEPHONE COMPANY, 


W. R. DRIVER. Treasurer. 


THEO. N. VAIL, General Manager. 
This Company, owning the Origina) 


























mummy Patents of Alexander Grabam Hell for the 
- Eleetric Speaking Telephone, and othe 
patents covering improvements upon the 
same, and controlling, except for certain 
limited territory, under an arrangement 
with the Western Union Telegraph Com- 
pany, the Gold and Stock Telegraph Com- 
pany, the American Speaking Tole erens 
Company, and the Harmonic Telegrapb 

Company, the patents owned by those 
companies, is now akg, ot to furnish, 
upon application, either directly or through 
any of its agents, Telephones of different 
styles, and applicable to a vo of —_ 


his company desires 
“tor establishing 


persons of responsibility 


District or Exchavge Systems, 


in all unoccupied territory, similar to 
those now in operation in all the principal 
cities in this country. 

Responsible and energetic 
required to act as licensees 
pose of establishing 


PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Alsc 
to introduce the telephone for 


SPEAKING TUBE 


rsons are 
or the pur- 


Tease for which instruments wil be 
eased for a term of years at a non val 
er me Company will arrange for tele; one 
lines between cities and towns wher Ex- 
change systems already exist, inor r to 
afford ities for personal com uni 
cation between subscribers or cust ners 


of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 
Company, Cae a 


No. 95 Milk Street, Boston, Mass. 


All pores | using Telephones not licensed by this Com 





THE 


LAW BATTERY 


S18 OVER ALL, 74 X 434 INCHES. 
PATENTED. 
THE BEST 


OPEN CIRCUIT BATTERY 


in every respect, without any question. 
SUPPLANTING ALL OTHERS! 


With its introduction, Trouble and 
Battery Expense become things the past. Asa 


TELEPHONE BATTERY, 


the LAW unquestionably excels “all debits. 
Now almost universally used by the Telephone 
Exchanges of the whole country. 

The materials used in its construction are We 
very best. No acids. No odors. Great recu 
wer. Nothing to retew except 
zinc and sal ammoniac; no porous cup, —- 
prism. Fits the standard size battery 

Send for Circular and Schedule of Prices. 

Single Cells, $1.25. 


Manufactured and for sale by the 


LAW TELEGRAPH COMPANY 


140 Fulton Street, New York. 


WiiutaM A, Carnps, anager. 
FRANK Suaw, Engineer. 






OF THIS 


— 
9 


fine and perfect tiinekespers 
e 
M raed the oative teal stock 

bed watches at 


be made were it not for the fact that sooreel sia, wanes oonis ast 
quarter cost of manuiacture. 
Oo receime ot 0 cease extra we will cond ov pew sod cleat 
th a Whistle Oharm and Dog C: 
ment—just the thing for hunters and sporting men, 
MONEY RETURNED IF NOT AS DESCRIBED, 
Address METROPOLITAN PUBLISHING ©0., 
252 Broadway, New York City, N.Y: 


Company. Gents. feta croelgh a thetandertn prem ~~ 


for #0 little money. the yee tala AD aor aed 
Enclosed please find six (6 
lease Ce me Po emlum go 
truly Liew! | E. 8. Farrow, U. 8. rh og 'e 
apt BO, 1882. Genta.: Watch arrived. 
qualities. 
jum 


pronounced it coin silver, M. M. H 
the above received every day. 

-N,. B.—The la 4 beautiful weekly publica- 

tion known Sade OUSE A 4} HOME, illustrated 

wi j ja is one of the ene r) — 

’ 


eekly Fain hae rs of Peeters: 
wit —" Humor, nt Know- 





ews, Art, Soe 


naa 











ny are hereby respectfully notified that 
they ane Heble to prosecution, and for damages for taleatnent, and will be préesuted accord- 
ingly to the full coat of the law. 








it for nhome. In 
a picte of ‘he, Amerise yt, week to 
NEW YORK. Teck dxtce Serpents fet usitully filuetrated same 
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TREE TRIMMER. 

i Adopted by the West- 
275 ern Union and in- 
dorsed by all who- use 
them 


Order one from your 
nearest; hardware deal- 
er, or from 
Patterson Bros., 27 

Park Row, N. ¥. 

L. G. Tillotson & Co., 

New York. 

J. H. Bunnell & Co., 


New York, 
Partrick & Carter, 
: Philadelpbia. 
Standard Electrical 
Works, Cincinnati. 
Circulars and de- 
aw scription furnished on 
ApPucavive, E. 8. LEE & CO. 
160 West Main St., Rochester, N. Y. 


ght oo cosme 0h oe 
h WATERBURY WATCH 












— W. T. HENLEY’S 
TELEGRAPH 
(LIMITED), 


Telegraph Engineers and Oontracters 
Wire Drawers and Galvanizers. 
MANUFACTURERS OF 





Submarine, Subterranean and Aerial 
Cables of every description, for Tele- 
graph, Telephone and Electrit 
Light Purposes. 


Henley's Patent Ozokerited Core, 
Henley’s Patent Dynamo Machines 
and Electric Lamps. 


Estimates for any kind of cables or core fur- 


WORKS COMPANY | 


ENGLISH 


Patent Office. 
H. GARDNER, 


166 Fleet St., 
London. 


Successor to 


Messrs, Robertson, Broo- 
man & -Co, 


Gives prompt person- 
al attention’ and ob- 
tains Patents for In- 

n 


charges. Pamphlet of 

Thirty years’ practi- 
cal experience. 

Provisional Protection, £8 


THE CARBONS 


MANUFACTURED BY THE 


Americal Carbon Co, 


ST. LOUIS, MO., 
Are Warranted the Best 








In Waitine To ADVERTISERS, 
Always mention that you saw their 
advertisements in 
THE OPERATOR AND ELECTRI- 
CAL WORLD. 


BOSTON AND SANDWICH 


GLASS CO. 


OFFICE AND SAMPLE ROOMS, 
No. 17 MURRAY ST., N. Y- 
REPRESENTED BY 


Cc. E. L. BRINKERHOFF. 








COMPLETE SETS OF 


MACHINERY 


FOR THE MANUFACTURE OF 


Telegraph Cables. 


Wire Stranding Machines. 


Complete sets of machinery for Purifying India 
Rubber and Gutta Percha, and Insulating Wire. 


Lapping Machines for covering Wire with Silk, 
Cotton, Flax, Hemp, Tape, etc. 








nished. OFFICE: 
8 Draper’s Gardens, Throgmorton Street, 
LONDON, ENGLAND. 


Worgs: North Woolwich. 
AGENTS IN THE UNITED STATES, 


Western Electric Co., New York Chicago. 


are is cheapest reliahle Stem- “ea 
Retrerreivmeeey wes | THE ANSONIA 
proved watch mactrinery that could be pro- 


m 
eured., since the yy of 4 Lhe pe ae 
many rovemen ave mn made in the quality o: 
piaterial ised, and in the manner of putting A. and fin- 
the movement, and the Company now warrant 
every one a running watch, and do not send from factory "5 


, &i “aye ne. aaee ict at least Fx penenenive 
n va 8 sa marvel of simplicity, 
gocurecy oa ri Pp P y MANUFACTURERS OF 
ber of parts in any other watch in the world. These 


re all interchangeable, ade by th t } 1 
Wonderful eutameite maphinbioves invente ‘ which re- 
quired years of labor of the most skilled artisans in the 
conntry to produce. In the Waterbury Watch the entire j 


Pp 
moveusens 3 revolves in Che case cage every Beer, apd thes For M ts. Teleph Electric Li 
ADJUSTS ITSELF to varying ons. asa 
ong, thin main spring (early four times the length of AEROS, 50 — ee e ghts, 
ordinar spring). which WILL Ror BREAK like those in c. 

r watches, It runs 27 nours. ere is a stop whic y “ae 
py =| revents damage from over-winding. The With H. Splitdorf’s Patented Liquid Insula- 
open dial plate affords easy access to the regulator. Ev- tion, covered with Cotton or Silk. 

is simple and. strong and will not get out of 
ler with fair vagge. The cares are now made from a ; > = =—— 
new metal, (SILVEROID), which in appearance ard du- 
ility is as desirable as Coin Silver. Ba ple watch and 
chain, in a beautifully satin-lined box, delivered free of 
charge. on receipt of $4. This cut is only one-half the 
size of watch. 


OLID ROLLED-COLDRINGS. 


A chance in 
a life time 


FOR ELECTRIC LIGHTS. 


L. G. TILLOTSON & Co.,| Thomas Barraclough & Co., Limited, 


8 KING STREET, 
England. 








seer 


AGENTS, 





Manchester, - - ~ 


OUR NEW . 
AMERICAN LEVER WATCH! 


. ayy New Warten omen — at eer atete = Erte 
on - itisa Ke indin at with the 
AA. | AL ats vcamnat Expansion wing. Fully Jeweled. 
They are made cf the best material, andi. the very best manner so as to 
insure g od time-ke ping qualities. The Cases are made of our Celebrated 
Composition metal known as Aluminum Cold, This metal hasa sufficient 
amount of gold in the composition to give the watch a 
genuine goid ap rance. Indeed it cannot be told 
from a gentiine Gold Watch except dy the best Judges as 
the metal stands the acid test as well as pure gold. The cases 
ar: finely engraved or engine turned »nd are massive and 
strong and very handso.em kin parece the wat. h for Rail- 
road men, Mechanics and all labor ng men who require « 
ood strong watch and an accurate time=- 
eeper. ‘or trading and speculative calgon it 1. su- 
perior to any watch ev r vefore offered. The can b>» sold 
readily for $15 i.n 1 $20each, and traded so 2s to realize double | 

































eapness. It has less than half the num- 





those amounts. Farmers as wellas Agents can haudle hese 
watche: toadvantage «s they can be readily exch«nged fot 
stock«r goods We send the watch free by registered mail, 
on receipt of $8. . Or we willsendit©.O D on receipt 

' of S{- via co nt;the balanceca be aid atthee press 

ies Office © also have very fine Alumi:um ; old ‘ hains at } 
ae Si, each Beautiful Medallion Charms 50 cents. : $ 
iV] eS have wundreds of testimonials, but have room for: nly two. 









Hot Springs, Ar. Ju .e 3d, 1882, 
WORLD MAN’P’G Co. Gents :—Th : New American Aluminum 
Gol i Watch | ordered of you some time ag» ws duly re- 
ce vd, and I am so well pleased with ittha [enclose Seven 
D lars, P. O. order, on account, for which please forward by 
«xpress C. O. D. tor balance, hree more of the same otyle 
with chains to mutch. Respectfully, Carleton Taylor. 


Leavenworth, Kan., Aug. 7th, 1882. 
WORLD MAN’F’G Co. Gents.—The Aluminum Gold American 
Lever Watch purchased from your firm has proved a good 
time-keeper, and gives perfect satisfaction. Enclosed find 
cash for two more, samestyle. Yours, G. P. ECKERT. 


LINE WIRE. — fend alt orate to ORO Ac: New Vork. 
FIREPROOF HOUSE AND OFFICE WIRE FOR It is sela _ : UW ds 
IN-DOOR USE s seldom that we meet with an article that so fully correspon 

Wrought Meu Gene nen pen at 2 with its advertised good qualities as does the New American Lever 

Telephones, &c. — It one the adva — of P the'b wate. of eet recious “ponte 

luminum Gold; its works are of the best make, @ general style 

ZNO RODS, BATTERY OOPPER, &o. of the case rank it with the best Watches made anywhere. We recom- 
Nos. 19 and 21 Cliff St., NEW YORK. mendit to our readers as a Watch that will give entire satisfaction. 






TALL 


LN S\ a ADE Mar / 








Tee 


onne 





U - real Parisian 
Diamonds, so i 
do not .ocmpere them with the cheap trash that is sold by 
unre le concerns. In order to get agents at work for 
us, We are offering them at $1 so that all can send for one. 
We do not wish 0 sell more than one to each party, asthis 
price is less than our cost, unless it is for another person 
who wishes to act as our agent. We sem! our illustrated 
catalogue free. showing over 1,000 fast selling articles for 
agents, Address, GREENWICH MANUFACTURING CO 
* Box T, “47 Vesey St., New York ¢ 

































Rem CO aa ami ll Se 


b y The SUCCESS of the Acme Key has been unprecedented, and it is now acknowledged the BEST 


serene 


and MOST PERFECT Key ever placed before the Telegraphic Profession. 





: Registered 

: ’ 7 | = 

mail | Thousands are in use in all parts of the country, and we have yet to hear of the first instance 
‘ $: " | where they have not given entire satisfaction. If you want the BEST and neatest Key made 


| get the ‘‘ Acme,” 


HARD RUBBER BASE, TOP CONNECTIONS, NICKEL PLATED. ts 
READ WHAT PRACTICAL TELEGRAPHERS SAY! | 


“‘ Unequaled hy any other key.” W. H. C. Hargrave, C. L. Laverty, W. N. Gove, Joseph 
Christie, Josep T. Wilde, Associated Press, Philadelphia. 


wae © 


“* Neatest and prettiest key I ever handled.” F. M. Saunders, T. C. & St. L. R. R., Wilshire, >) 
** Am highly pleased with it.” A. J. Scott, Pecatonica, Ill. 

“Gives perfect satisfaction, especially during fast writing, as it will not stick.” H.H.Hamil-| ‘It cannot be beat.” J. A. McKillip, C., C., C. & I. R. R., Catawba, Ohio. 
ton, chief operator P. & N. Y. C. R. R., Sayre, Pa. ‘Well adapted for fast sending and refuses to stick.” C. Kammeyer, Fire Alarm Office, St. 

** Best and easiest working key I ever used.” Charles R. Norman, Chester Oil Co., Pbiladelphia. | Louis, Mo. 

“ Mure than pleased with it; best and neatest key | ever saw.” J. F. Book, agent O.C. R.R.,| “A first-class key in every way. We prefer it to any other key and regard it as perfect.” T. 
Luckey, O. “Wel. wortby of the name, and you deserve the patronage of telegraphers for | W. Bair, A. W. Ford, A. G. Taylor, E. B. Saylor, Perry Chamberlain, D. F. Crean, H. C. Mc- 
supplying a great want.” W. 8. Burleigh, C.J.Wate: . B. F. Reilly, Philadelphia Stock Exchange. | Connell, W. M. Higbee, E. W. H. Cogley, Thomas Tibbitts, Western Union Telegraph, Phila. 

** A good and perfect key ' I, D. Maive, with Dre 1& Co., Philadelphia. The above are a few ef the hundreds of testimonials received. Send for catalogues and circulars, 


PuiRTRICKR & CARTER, 


Established 1867, 
Manufacturers and Dealers in Telegraph, Telephone and Electrical Instruments and Supplies of Every Desorivtion. 


No. 114 South Seoond Street, Philadelphia. 
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HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


FIREPROOF INSULATED 


From Pure Lake Superior 4 14 
Patent “‘K. K.’’ Insulated Copper and Ir 
49 CHAMBERS ST., N. Y. WORKS: 


WATERBURY, CONN 


ELECTRIC LIGHT WIRE 


per. Conductivity Guaranteed. 


on Wire. for Telephone =~ Telegraph. Use. 


18 FEDERAL ST., BOSTON. 








UNION ELECTRIC MANUFACTURING CO, 


145 Broadway, 


Office,, 86 Liberty St. NEW 


Manufacturers of all kinds of instruments for Telegraph, 
Electric Light, Telephone, Burglar Alarm, Domestic, Gold 


District Call Boxes. Paper 


and Stock and Medical use. 
cut and» wound any width for Registers, Printers and Rib- 


bons. 





Factory, 


YORK. 7 and 9 Bond St. 


Dealers in Electrical Supplies, Wires, Insulators, Bat- 
tery Jars, Bells, Relays, Keys, Sounders, Paper Reels, 
Leclanché Battery complete or in parts and all other arti 


cles called for in the trade. 


THE ONLY RELIABLE AND PORTABLE 


WHEATSTONE BRIDGE AND 


GALVANOMETER COMBINED, 


For Superintendents, Inspectors and Students. Fime Machines of all kinds made from models or drawings. 


QUALITY OF WORK 


AND MODERATE PRICES CANNOT BE 


EXCELLED. 








M. D. LEGGETT, Pres. 
G. W. STOCELY, V.-P. & Tr. 
Business Manager. 


The Brush Electric Company, i a. 


MANUFACTURERS OF 


BRUSH 
ELECTRIC LICHT 


MACHINES, 
LAMPS AND CARBONS, 


OFFICE, 379 EUCLID AVENUE. 





BRUSH 


ELECTRO-PLATING 


2 MACHINES, STORAGH BATTERIES 
AND APPARATUS. 


WORKS, MASON STREET CROSSING, C. & P. R. R. 


CLEVELAND, OHIO, U.S. A 








=» WALTER T GLOVER & C9 





Contractors to the English Postal Tel 

Lees, ge Governments, the Principal British Railway, Telephone and Electric 

imates promptly furnished for all kinds of covered Wires and Cables for 
Shipment to America, on which specially low rates will be quoted. 


egraph Department, Many Prominent 


25 Booth St. MANCHESTER, - - ENGLAND. 








GEORGE WESTINGHOUSE, Jr., President. ROBERT PITCAIRN, Treasurer. 
C. H,. JACKSON, Vice President and General Manager. ASAPH T,. R..WAND, Secretary. 
HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL C0., 


PITTSBURGH, PENNA., 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNAL CO., anp or THE INTERLOCKING SWITCH & SIGNAL CO, 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY. 


ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 
AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


ta” Plans, estimates and detailed descriptions, together with references to a atus in prac- 
tical operation, wiil be furnished upon application. ™ \. 


Office and Works, Corner Fayette Street, Garrison Alley and Duquesne Way. 








| Yellow Cedar Telegraph Poles, 


| Railroad Ties, Paving Timber and Fence Posts for Telegraph, 
Electric Light, Telephone and Railroad Companies’ Use. 





The Michael Bay Lumber Co. (Limited) havé on handand cut to order Yellow Cedar Telegraph 
Poles, which will last from eight to ten years longer than white cedar or chestnut. Yard and 
office at Buffalo, Black Rock, N. Y. Standard poles, 25 feet, 6 inch top; 80 feet, 6 and 7 inch top, 
and long poles from 35 to 60 feet in car load lots from Black Rock, and by vessel loads at Lake 
Erie and Lake Michigan ports on the opening of navigation. Fifty thousand ready to deliver 
April and May. Correspondence solicited. All orders addressed to 


A. A. COLBY, AGENT, BUFFALO, N. Y., 
Post Office Box 297 


TELEGRAPH WIRE. 


Will receive prompt attention 


TELEPHONE WIRE. 











WASHBURN & MOEN MANUFACTURING OOMPART. 


wo rT ESE, MA, 





EsTaBLISHED 18381. CaPiTaL $1,500,U0U. —— 
16 Oliff and 241 Pearl Street, New York. 
215 Lake Street, Chicago. 

This Company having given careful attention to Telegraph Wire from the inteadaoticn of the 
Art of Telegrapby, and es y with reference to the conditions necessary to highest electric 
conductivity, does not hesi to recommend this class of its products as ae in that par- 

ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE, 


and auticipating at an early day the freat demand that would exist for that article, they — 

adopted and f Wwirowes certain methods and appliances for the production of Telegraph as well 

as a Telephone which are peculiar to themselves, Among them may be mentioned the 

PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 


(In connection with the DousLe Siemens FURNACE). 


All Wire made by this Company for Telegrapb or Telephone purposes is thorotghty tes 
before shipping, with ay rd to Conductivi ensile and Torsion crengih, as Well us pr: eng 
Prices and terms for Telegraph or Teuplbes Wire=Plain, Oiled or Ge!vanized—given upon 


pple tice. 
The qualities known as extra Best (2. B, B.) and Best Best (B. B.) kept constantly in stog 
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Telegraph and Telephone Poles|Serome Redding 


(Cedar, Spruce or Chestnut). 
PINS AND BRACKETS 
(Painted or Plain). 


Construction of Tel. Lines. 
GEO. Q. DOW, North Epping, N. H. 


PINS AND BRACKETS. 


We are now prepared to furnish 
Pins, Plain, at $10 per thousand. 





Pins, Painted, $11! per thousand 
Brackets Plain, $13 per thousand. 
Brackets, Painted, $15 per thousand. 


BEST QUALITY OF OAK. 


SPECIAL REDUCTION ON LARGE ORDERS. 
L. B. HARRIS, 


Manchester, N. H. 


J. H. LONGSTREET, 


No. 9 Barolay Street, 
NEW YORK, 


MANUFACTURER AND DEALER IN 


TELEGRAPH INSTRUMENTS, 


Telephone and Telegraph Supplies, 
OF EVERY DESCRIPTION, 
ANNUNCIATORS AND BURGLAR 
ALARM APPARATUS, BATTERIES 


AND BATTERY MATERIAL. 


Telegraph Instruments for Rail- 
road Use a Specialty. 





MANUFACTUREKS OF 











JEROME REDDING & CO., 


NO. 30 HANOVER STREET, BOSTON, MASS. 






Instrument. 


$3.75. 


Including the above large-sized 
Sounder and Key, a large Cell of Ca: 
laud Battery, one roll of Office Wire, 
Chemicals, etc. 

The only low-priced Instrument of 
this elass that ‘Sal puoom finished 
BRASS Sounder and ey Lever, 
with perfect adjustments for both. 
Price for Complete Outfit as 

eg TEC EER SET BOT $3.75 
Price for Instrument alone....... 8.00 
Price for the whole outfit (except 

Glass J as) en RAY ane Sound- 

er separate, y mail, post- 

no oe de de TA PEL SOT: hy See 4.32 
Price for Instrument alone, by 

mail, post-paid .............+0 3.60 
Price for Instrument alone, for 

lines 1 to 15 miles ............. 3.60 
Price for lnstrument alone, for 

lines 1 to 15 miles, by mail, 

SOT 0 ache fos cebberetooress 4.05 


SEND FOR CIRCULAR. 


& Co.’s 


eye M 99 








TELEGRAPH AND ELECTRICAL SUPPLIES, 














THE STAR INSTRUMENT 


Guaranteed to be Perfect 
and Good for 5 miles or less. 


Instrument, without battery. 
wound with fine wire....... $3.25, 
The Instrument, by mail..... 3.50 

i wound 
with fine wire. ray - 3.75 

Outfit, including \ wire, vitriol, 
Sat Me te as secu ass 4nsitewe 
Outfit, wound with fine wire..3.75 
Instrument, without battery ..3.00 


ONLY $3.50. 


M. A. BUELL®& SONS, 


144 Superior Street, Cleveland, Ohio. 














PHOTOGRAPHS FOR ONE CENT EACH. 


As the rage for card collecting decreases, that of Photo great i ho fb 
had the desire tor collecting Photographs, have been yas wn Renney 80 do 4 Ls pH the Dit ee ‘With a Abd 
to meet the popular demand we have gotten up a line of first class ay fi connate Photographs at astonishing low 


vrice of te. each. They consist of Actors, Actresses, Statuary, Ha 


Women, ete. Wehave {|,500 


different styles ; on receipt of 2& ets. we willsend you by return mail, the 

Mrs. Langtry, Maud Branscombe, Jennie Toamens. ., Jennie Calef Bg Soliection The Water é Queen, 

Sarah Bernhardt, Jennie Cramer, Bonfati, ttle Blanchard: 8 Graces, Ww 

Lithan Russell, Anate Pixley, Mi Misa Reed. rn Temotat wenene he Do muiglass, 

Kate Claxton, otta, ua Mortimer, Beaty W. Beecher. 
w wee 5 not se sell less than 25. Weput them up in petuagve containing 2 for Packages 


ors mpstaken, Bear in mind our goods are not cheap wood cuts, put ul os 
clas mounted on fine card board. aie JOU PHOTOGRAPIE co., eaccen rofograph — 


p HOOLE MANUPACTURING co. 


46 Bond St., New York. 
HENRY W. GWINNER, WH. H. WOOLVERTON 


President. Treasurer. 


This Compan epared.to furnish, at short notice, full lines of LI AILROAD AND 
FACTORY BOPEL TRS Pe Go wmmunichtiohe and orders will receive Prompt attention 


CHECKS. RASS TAGS. 


BAGGAGE CHECKS, Sk cantly numbered and 
HOTEL CHECKS, punched at end, or both 
RESTAURANT CHECKS, ends, for use of Laundries. 
#3 LAUNDRY CHECKS, UNIFORMS. 
BARBERS’ CHE CKS, 
POOL CHECKS. 


BADGES. 


Cap Badges, Breast Badges, 
Medals and Badges for Soci- 
eties, Special designs fur- 
nished. 

CONDUCTORS’ PUNCHES. 


LYMAN'S 0. K. INSTRUMENT 











every form, Canvas Caps, 
Cloth Caps, Sailor and 
Yachting Caps, Hats, Hel- 
mets, Sailor uits, Jerseys, 
Buttons, with name of or- 
ganization, monogram, or 
special designs, 
sHAND STAMPS. 

















No. 2 0, K. SouNDER. 
The above Sounder is warranted te work well 
rice, | where any sounder will. Price, $2.60, ©. O. D., with 


No, 20. K, Key 


The above Key is a perfect working key, 
and has wt platinum points. p : 


$1.45, C. O. D., subject to insnection. privilege to examine before paying for it, 
The above Rounder | on Key (either bac one base or separate, as ordered), one full-sized Callaud 
eno BL oy alle wins et » all nicely packed and sent U. O. D,, $4,560, with 
pay or them 
These instruments are a rele. appearance, strong and durable. The bases of the key and 
sounder are iron, japanned, y Grnaueated with om leaf, The levers are iron, bronzed, 


brass. rR pine heck-nuts, bi 
ed. The contact points a the key aad pore saline 2 
and wound to work heaper teatrumena, fend atinum foe 


d for — Py list, which I mail free of 
charge Will Al si erlectae oan ae the same day ft receive Fi By 22g eles TRE OPERATOR, 


oS. ae ae NT 
90 SOUTH WATER STRFET, - 


ete., areof brass, nicely finish- 
Sounder magnets are full size, 


CLEVELAND, 0, 


30 DAYS TRIAL. FRENCH BA TERY. 


ndorsed by the Physicians for the cure. of Rheumatism, all Nervous Diseases and 
Weakeons Every Family, thould have one, A.B. Agrrelge 7 ot bave successfully managed 
to remove Rheumatism frm my left knee to my left tonne, and trom Pan shoullter it. A now gone to mone unknown to me, 
with the use of your ‘ Little Giant’ Battery.” Sent by express subject to 


agents wauteo, C- E. Jones & Bro., Electricians, Cincinnati, Ohio. 














For Employés. Caps of | = 








See WORKS 


MANUFACTURERS OF 
PATENT FINISHED 


INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 
Magnet Wire, Patent Rubber-Oovered Wire, 
Burglar Alarm and Annunoiator Wire, Lead-Encased 
Wire; Anti-Induotion Aerial and Underground Cables, 
oto. eto. 


Office and Factory, 67 Stewart Street, Providence, R. I. 
RUGENE F, PHIL! APS, President, W, Hy 3A VLBA, bistros poke Aeneid ite 








CR aa come 


PO Tn 
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CHESTER & CO., (EDAR TELBGRAPH POLES. 


22 New Church St., N. Y. LIGHT POLES FOR TELEPHONE LINES AND 
Formerly C. T. & J. N. Chester, 104 Centre St. 


PRANK H. SKEELE, 
BROKER, 


55 Broadway; 


NEW YORK. 


LONG POLES FOR CITY USE CON- 


Consulting Engineers and Electricians. STANTLY ON HAND. 


Special attention given to develo oping inven- | 50,000 Split Cedar Posts on Hand Ready 
tions and securing patents. Expert advice given ; 

every class of electro mechanical construction 
N attended to, and all — he. electric supplies 
Telephone and Telegraph Stocks a Speoialty | furnished. P. 0. Box 2 


Iron Telegraph & Telephone Wire, 


MANUFACTURED BY 


Fred’k Smith & Co., 
HALIFAX, - EBNGLAND. 


Wire Delivered on Board in Liverpool for Shipment to any Part of the World, 


OR FROM STOCK IN NEW YORK, 


Or in Bond, or Duty Paid in any Part of the United States. 


for Immediate Delivery. 


BROWNLEE & CoO., 
Detroit. Mich 


are 4 CARTER, 


(ESTABLISHED 1867) 


NO. 114 SOUTH SECOND 8T., 
PHILADELPHIA, PA., 


MANUFACTURERS OF ANP DEALER§ IN 


Telegraph Instruments, Tele- 
phone and Electric Light 
Supplies, 


HOTEL AND HOUSE ANNUNCIATORS 
| BURGLAR ALARMS, CALL BELLS, 


BATTERIES, OFFICE, ANNUNCIATOR, 
AND LINE WIRES, Erc., Ere. 
SUPPLIES OF EVERY DESORIPTION. 


| 
| PRICES AS LOW AS THE LOWEST. 
| Send for Catialogues and Circulars. 




















Full particulars, quotations in sterling or currency, and tables and samples on application, 
THE ELECTRICAL SUPPLY CO., 
Sole Agents for the United States, 
109 Is entree St., IN. M. 


a Nie aS cer 














THE LATEST IMPROVEMENT. 


THE NEW KERNER STYLOGRAPHIC PEN. 


Indorsed by all telegraphists who have ever used it. Over 200 Sold in the NEW YORK CITY POST-OFFICE. 


$1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 $1.00 


For our No. 1 Pen, EQUAL TO THE BEST. No. 2, Handsomely Engraved, $1.25. ‘No. 8, Gold Mounted, $1.50. No. 4, Gold P 
Handsomely Chased, $3. 00, Sent post-paid on receipt of price. 7 . 0. oint, Cover 


INCLOSE TEN CENTS EXTRA FOR REGISTRATION. 


Address THE KERNER STYLOGRAPHIC PEN COMPANY, 25 Bond Street, New York, 


AGENTS WANTED. 





































= SSO 
= SAS " 
SSS 
MANUFACTURERS OF RARRICHOUSE 
PATENS BAG YORKSHIRE 


a 
4) 


Telegraph Wire 


To Government Specifications. 
BEST REFINED 


Telephone Wire, 


FENCING WIRE, 


SUBMARINE CABLE WIRE 


Strand & Stay Wire, 

AND ER 

Galvanized Binding Wire. lM 
Correspondence solicited from [gee 

American Telegraph, Telephone, 


Railway and other companies, also 


contractors, etc., using quantities of 
wire. 














“Just ‘Published: 


ELEGTAIG ILLUMINATION 


Quarto, 906 P. Jags "> ween 
Cloth, Pri ice 
Addr ess, 


W. J. JOHNSTON, Publisher, 
No. 9 Murray St., New York. 


Gelatinized Fibre. 


(Trade Mark.) 


The New Substitute for Hard Rubber. 


Adopted by the leading Electric Light Com 
panies and Manufacturers of Electrical Appar- 
atus, being a better non-conductor, lighter and 
more durable, at half the cost. 

Send for samples, circulars and prices to 


COURTENAY & TRULL, 


No. 17 Dey St., New York. 


DELANO & HAINES, 
Promoters ani Brokers, 


TEMPLE COURT, 








5 BEEKMAN ST., N. Y. 


EXECUTIVE OFFICES OF THE 


MEXICAN TELEPHONE CO., AND 


THE TROPICAL AMERICAN 


TELEPHONE CO., LIMITED. 


These companies bave acquired and own, in 
their respective territories, all the telephonic 
rights formerly the property-of the Continental 
Telephone Co,, including the exclusive right, 
for a term of years, of selling, leasing, and 
using Bell Telephones, Blake Transmitters, and 
all other telephonic apparatus manufactured by 
the AMERICAN BELL TELEPHONE: CoO., 
uu ‘er tents owned or controlled by it in the 
Ons «: tes and Canada, 


VALUABLE TELEPHONE TERRITORY 


Can be had by parties who can. furnish the 
money requisite to develop it, in the, Republic 


eel | Of Mexico, the West India Islands, and 


South America. 


TELEPHONE AND ELECTRICAL 


STOCKS 


BOUGHT AND SOLD 




















r MACNETH 


We have a large number of second-hand Magneto Bells, without the Telephone 
switch or connections, for sale at extremely low - 

These bells are admirably adapted for Stable, Hotel, Restaurant and many f 
other purposes where a call bell of any sort would be of service for signaling or { 
summoning all kinds of employés, servants, etc. 

They wul ring on any l th of line ‘and give a clear and no voE sound, 
THE GREAT ° DVANTAG in using such an instrument YOU CAN 
SIGNAL BACK. 


NO BATTERY I$ REQUIRED. 


No Skill Necessary to Set up or Operate Them, J 
and Always Reliable. 
PRICE, $4 EACH. DISCOUNT ON LARGE LOTS, 


DAVIS & WATTS, Baltimore, 


Manufacturers and Dealers in all kinds of 


ELECTRICAL AND TELEPHONE 










“oe 





INSTRUMENTS AND 


“INI BATTERY ‘SIGNAL BELLS 


We bave a lot of these very handsome altered Telephone 
Bells, and will sell them at less than cost of manufacture. 
They are wound to 30 ohms resistance; silk.covered wire 
*nickel-plated bell, 334 inches diameter, and working parts 
covered with nickel-plate case, 
* Price, vibratory.........ss.0cseeseseees $1.75 each. 
iy 1.60 * 


“WORTH TWO ORDINARY BOX BELLS AT TWICE 


THE PRICE. 


Md., 


SUPPLIES. 


QUOTATIONS PROMPTLY AND. CHEERFULLY FURNISHED. 
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PATELEPHONES! 


or private lines, Lavest, best; always reli- 
tee *Dle ; Work 2 mi'es on cabie-wire. Illus. Cir- 
culars free, olcomb & Co.,Lleveliand, O. 


~ HORT- ND WRITING THOR- 

mo oo | mail. Terms low; satisfaction 

ative Send p for circular and specimen 
W. W. HULTON, Stenographer, Pittsburgh, Pa. 


Me Uetntsitint: of mM 
PAINE & LADD, and on farms, to send our 
Catalogue of Novelties, use- 


SOLICITORS OF PATENTS & ATTORNEYS IN PATENT CASES, | fu! Inventions and Pusticy 


Washington, D. C. n 
an 
ESTAGLISHED 1859. 
postage & 


PLATINUM. = | 






Watch Charm, 
at ieee heen et 


fully engraved on it, sent, post- 

age paid, for 25 nak Ks 
GEORGE UIBEL, 

Manufacturer, 142 Fulton Street, New York. 


FREE GIFT. 


We want 150,000 names of 
People living in small towns 























$2 OUTFIT FREE. 
COMPLETE INSTRUCTION in highest 
AGENTS WANTED in every State to collect | $20, and satistaction pe in ‘ome 
small pictures to copy and enlarge to a beautiful! Send 10 cts, for =. and terms. 
pda wig ah at tf oO ~ Co. An ~ = : » Bs ; 
rative Copyin ; - 4637 . i 
dresss N. WINSLOW & CO., 278 Bowery, New es Are eee 


ue cls ___|The Celebrated Bly Artificial 
TO INVENTORS. LEGS AND ARMS. 


| 
I make a specialty of taking out patents for | Seencentaa Fiber 


ELECTRICAL INVENTIONS BEST in U. 8. Gov- 


: rmment competitive 

References and full information by mail on | 2 + ea 
ust. W. B. HALE, Solicitor of Patents, op Beats of Viewete, 
ormer First Ass’t Examiner in cuarge o ork 4 
Class of Electricity, U. 8. Patent Office. ~ papa: Pots Caro 


“ lina and Louisiana. 
Office, No. 614 St., Washington, D.C. Recommended by 


Prof. Willard Parker, 
Prof. Valentine Mott, 
Prof. W. H. Van Bu- 
ren, the celebrated 
Prof. Esmarch 
and many 
other eminen: 
surgeons. 


Send for FRE rair HLET 



























If you will cutout this adver. | 

tisement and send it to us we will mail | 

to your address, free, our elegant 
oid Suid Jewelry. ~ 18 k. Holled 

> em ing ings. 

Lockets, Pins, Studs, Earrings, etc., of 
rich designs and standard quality, which we 
are now offering at the marvelously low special | 
prices of omly one dollar eaeh in order to 
in our goods and everywhere. | 
Don’t miss this extraordinary opportun- 
ity. Address Garside & Co., Manufacturing 
Jewelers, 239 Broadway, New York. 






«= GEO. R. FULLER, 
Suc’r to Dr. D, BLY, Rochester, N. Y¥. 















packing, postsge and this 
H. M. RAYNOR, 
gems un examined 
by an expert with a file and 
Address 
thoroughly taught by| We are prepared to furnish White Cedar Poles 
mail. situations pro- | and Pine and Spruce Cross Arms, ali lengths and 


advertisement) either of 
these elegant Stone R: ° 
for us, and are eles nt 14- 
karat Rolled Gold, with the 
best stones, Cameo and Foil 
Back Imitation ements 
25 BOND STREET, New York. a Ag Ao 
*y Xgents’ Suppiy © 
s 
Descriptive Guages of Boos renting | V7 ETT TE CEDAR 
practical science—90 pages—and Catalogue of 
plication | TELEGRAPH and TELEPHONE 
pplication. U all 
ShortHand Writine| ULES AND CROSS ARMS. 
8 all pupils when | sizeswand in any quantity, delivered on cars or 
4 spocenphans at any point in oe England at short notice. 
rnished ratiroad offic-| Contracts taken for the building and equip- 
ping of we ty and telephone lines anywhere 
in New England. 
Correspondence solicited. 








TAR mete ELECTRIC MOTOR 


For family sewing-ma- THE AUTOMATIC BATTERY 


leg) 











— and watchmakers’ lathes, 

= fans, etc., ete. Motor, 
with battery and com- 
plete outfit for family } 
SEWING-MACHINE ATTACHMENT. **Wing-machines, $85.00. 
Manufacturers of Double Induction Motors, Dynamo Macbines, Auto- 


matic Batteries, Experimental Apparatus, etc. In writing for illus- 
trated catalogue, give street and number. 








Send for COLLtGE RF: BARNES & SNOW, THE ELECTRO DYNAMIC CO., 
PORTER and caligraph circulars to W. @, CHAFFEE, | P. O. Box 498. BANGOR, ME! =Cannon 8t., London, Eng. 121 South Third St., Philadelphia. 














TELEGRAPH AND TELEPHONE 
POLES. 


65,000 25 te 60 feet, No. ! Quality. 


These Poles are Live Timber, well seasoned, 


and in ae A desirable. Deliverable on line 
of F. & P. M., Mack. Div. M.C., P. O. & Pt. For sale in all sections of the country by thé authorized Agents of 
Austin Railroads. 


Blectrie Light, Railroad, Telegraph and Tele-|F J, DUPONT DE NEMOURS & CO., 


ni lied, P. t deli 4 
phone Companies supp ens: WILMINGTON, DEL. 


HENRY C. RIPLEY, 





EAST SAGINAW, MICH. ! Manufactured by the R ec PA U N Oo Cc H E Mi iC A L Cc Oo sy P. O. Box 2,472, 


ATLAS POWDER. 


NITRO-GLYCERINE COMPOUND.) 


The strongest and most reliable of the many compounds generally termed high explosives, and conceded by every one of experience to be the 


safest to handle and transport under all conditions. , , 
Put up in cartridges of nine different grades, and of various diameters and lengths, and packed in boxes holding 50 pounds and 25 pounds. 


HAZARD POWDER CO 


NEW YORK.Y 


305 Walnut Street, Room G, 
PHILADELPHIA. 


LAFLIN & RAND POWDER CO., 


NEW YORK. 








THE “ELGIN” (Acoustic) TELEPHONE. 


$5.00. FOR PRIVATE LINES. $5.00. 
COPIED BY MANY, EXCELLED BY NONE. 


The only Mechanical Telephone Adapted to Exchanges. 


MADE WHOLLY OF METAL, NICKEL PLATED. WILL STAND ANY CLI- 
MATE. SELF a STING. THE ONLY MECHANICAL 
TELEPHONE WHICH FULLY “ FILLS 
THE BILL.” 

Parties who have exercised all their patience and who have become completely 
discouraged with their ill success with other Acoustic Telephones, will find in the 

“ ELGIN’ a“ boon.” 

LARGE AMPLIFYING TELEPHONES (patented), using Samet GALVANIZED 
Wire for long lines, only $8.00 per set. Descriptive Circulars sent on application 


ELGIN TELEPHONE CO., Elgin, Kane Co., lll., U. S. A, 





G. W. HUBBELL, Pres. THE AMERICAN F. T. FEAREY, Sec. and Tr. 


ELECTRIC STORAGE COMPANY. 


The patents and inventions owned by this company, including those of NATHANIEL S. 
KEITH, cover the fundamental principles in the manufacture and use of what are known 
as Secondary or Storage Batteries, Accumulators, or Electric Reservoirs, and have 
priority over all others in the United States. 

Our Reservoirs were invented some years since, and then embodied all the essential features 
of the storage batteries or accumulators of the present day. We are now contesting the question 
of priority of invention with Faure, Brush and others. 

We offer for sale valuable territory rights in the United States. 

Responsible parties can make favorable arrangements with us at the present time; perhaps 
more so than when the work is more fully developed. 

Proper references should always accompany applications. Address all communications to 


THE AMERICAN ELECTRIC STORAGE COMPANY, 











792 BROAD ST., NEWARK, N. J. 





THE FAURE ACCUMULATORS | 


ELECTRIC + STORAGE BATTERIES. 


, ape betes out Sat fe Eee Light- 
ng. No machinery of any kind requ on or 
near the premises. 


“STANDARD 


The light produce( from these batteries is always 
ABSOL LY STEADY and pure and free from 
the FLICKEK or PULSATION that is apparent io 
every light ooming direct from a dynamo. 

The consumer is free from the uncertainty 0, 
steam power, and the liability of all kinds of machi- 
peer te stop at the mosti une moment. These 
batteries enable a vast saving of money, both in in- 
troducing and in after use, affording hereto- 
Sore unknown cowfort in the use of electricity. 
They are Applicable for Power as well 

as Light. 

For the privilege to organize companies under this 
patent, for the purpose of isolated plants in any of 
the following States : 


Virginia, North Carolina, South Carolina, Alabama, 
Georgia, Florida, Texas, Louisiana, Mississippi, 
Application may be made to 


DAVIS & PROAL, 
BALTIMORE, md., \ 

Rooms 29 and 31, Chamber of Commerce Building, exchanges. 

# for the Parent Company in 

prepared in 


he above named States, and who are 
ite name to issue licenses, 


Telephone Instruments, 


SUPPL'YsS, at lowest rates. 





LICENSED MANUFACTURERS OF 


American Bell Telephone Co.’s 
Magneto & Electro Call Bells, etc. 
Manufacturers of all kinds of 


Switch-Boards,Anuunciator Drops, Spring 
Jacks,Post’s Maaneto Enainss for Switch 
Tables, and dealers in all kinds of Tele- 
phone supplies aad Tools. Full assortment 
of Telegraph Instruments, in stock 
and for sale at lowest prices. Also, Gal- 
vanized Line Wire, all numbers; Insulated 
Wire, all numbers; Insulators and Brack- 
ets, all sizes; Batteries, all kinds and 
sizes; ful) line ELECTRIC LIGHT 


Ageucs and Managers of Exchanges are 
requested to correspond with us before 
purchasing 


GP" We call special attention to our 
new improved Post's Magneto Call Bells. 
Samples sent on application to agents and 


ELECTRICAL WORKS. 


THE STEVENS PATENT TOP 
e:SCONTACT KEY. 


PATENTED: APRIL 10, 1883. 
PRICE $4 EACH, Postpaid, 





ae 







Bells, Plugs 


-This is beyond question the most practical and best Telegraph Key yet produced. The Arched Aim «ud Lop%Contact secure, a‘flexibility 
which obviates the Tiresome and often Paralyzing jar of all keys with contact under tbe lever. The Platinums never batter down, lust for years 


hey ALT aa \o give any information re-| are easily replaced, ard will not Stick with the finest adjustment and highest speed. The Leverage is unique, and produces very firm writing with 


The batteries are in practical use in the 
Commerce mynd I-A 


he greatest dase. It is the 
of In sy 
ere the uystem can be seen and ex. 





most Durable and easiest working Key made. Do not be deceived by cheap and worthless keys. 
WE GUARANTEE SATISFACTION. Liberal Discounts to Agents and Operators. 


Aveteruss. Davin 4. = Pnoat,| STANDARD ELECTRICAL WORKS, CINCINNATI, O. 
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